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Now —in regular production 


Belden Nylon Insulated Wire 


Belden has long been the leader in silk insulated wire 
production. 


Today, Belden leads again in the manufacture of nylon 
yarn insulated wire ...a product superior to silk insulated 
magnet wire in many respects. 


In no sense is Belden nylon insulated wire a substitute . . . Nylon Yarn Insulation 


it is not a war-born expedient of inferior quality. On the 

contrary, Belden nylon insulated magnet wire marks a distinct 1 p ] t 1 lk 
advance in wire construction. So take advantage of Belden 1S su €rlor O Sl 
pioneering and experience and specify Belden on your HIGHER ABRASION RESISTANCE —The tensile 


strength of nylon yarn is greater than that of silk. Hence 
next order. aa Bical Pe ee ee r ; 
nylon insulation has higher abrasion resistance. 


LESS HYGROSCOPIC — Nylon yarn absorbs much les 


moisture than silk. 


BETTER ELECTRICAL CHARACTERISTICS—Nylon 
insulated Litz wire has a higher “‘Q”’ value because nylon 
has better electrical characteristics. 
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Belden 


i a BELDENAMEL SILKENAMEL COTENAMEL 

3elden Litz Wire 

ALUMS bari LEXI bi lolt PAPERENAMEL . FORMVAR 2 LITZ WIRE 
and Other Insulated Round and Rectangular Wires 
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Belden Manufacturing Company, 4633 W. Van Buren St., Chicago, IIl. 


SSvUUUAVAUUULULAU DEANE DERORERUEEOO NL 


FEBRU 





RRL ee 


Apply them right — | aed performance 
HERE’S HELP FOR DESIGNERS 


—e. 


| 
\ 


PART TWO 


DETAI fe 
i ae ‘ = de tg Dane 
Beak ; aT eT 


a 
A dl 
pe ” ie 


re 


so a) 


Maintain them aka t yy 
for maximum life 
HERE’S HELP! aa ae 
ion ve — 


. and if you must replace 


NTERC Bids 3 
Lae 


Ik venvitte 
: io Nok ACE |\ 


S—Nylon 
ause nylon 


HNLOVNNIILE 


Keep them rolling! In addition to these helpful technical 
booklets and manuals, New Departure’s staff of application 
and field service engineers are always at your service. Ad- 
dress New Departure Division General Motors Corp., Bristol, 
Connecticut. Detroit, Chicago, San Francisco, Washington. 
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The Case of the Ailing Magneto... 


Showing That Cooperation 
Can Lick Almost Any 





CALL IN MALLORY Cable Address—PELMALLO 
for Contacts and 
Contact Assemblies 
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Contact Problem F 


When you add eagerness to cooperate to engineering experience 
and “know how,” you will understand in some measure why such 
incredible production results are coming from industry’s team 
work in the war effort. And that goes for any part—from gigantic 
casting to tiny contact point. 

Nowadays, contact production ills demand quick action from 
the specialist, especially when the prescription must be vir- 
tually instantaneous. 

Recently, Mallory had a hurry call for help with ailing aircraft 
magnetos. Combat planes were grounded by faulty magneto 
operation. Tests traced the trouble to contact “pitting” which 
caused the airplane engine to misfire. 

Mallory contact engineers sought a better material. Speedy 
experiments indicated a standard Mallory alloy. Suitable con- 
tacts were designed, attached to proper backing and put on test. 
In a few days, the magneto manufacturer’s contact troubles 
were over. The new contacts were incorporated in the magneto 
production line and magnetos no longer held up efficient combat 
plane production. 


Some folk might hail this example of Mallory contact develop- 
ment as a success story. We prefer to regard it as an example of 
eager cooperation—the application of years of experience and 
“know how” that is merely part of the day’s work for war effort. 


We think we have learned a lot about contacts over the years— 


While the design is and we know we are adding to that knowledge with every 
still in blueprint form development we make. Consult us when your designs 


involve contacts and complete contact assemblies. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 


MALLoRY 


A. 
C ELECTRICAL CONTACTS AND 
CONTACT ASSEMBLIES 
\ NON FERROUS ALLOYS 


\ 
*, 


© POWDERED METAL ALLOYS 


published monthly by THE GAGE PUBLISHING CO 1250 Sixth Ave., New York, N. Y Accepted under the Act of June 5 
1934 at Philadelphia, Pa. authorized July 20th, 1934, Vol. 31 No. 2 
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OFFERING LONG LIFE INSURANCE! 


AERATION AS RSS a TERRE RB 
To make a capacitor with long life expectancy, every day by the virtually complete absence of 
every step of manufacture from winding to im- “returns”, i.e. condensers that didn’t live. 
| pregnating must be meticulously supervised— Type DP Molded Paper Capacitor illustrated 
rigid inspection must be standard procedure— above is the first oil-impregnated condenser to 
electrical ratings must lean far to the conserva- be found physically and electrically inter- 
tive side. changeable with the majority of mica capacitors 
By following these principles, Tobe offers you used in the by-pass and coupling circuits of 
capacitors that are, in a sense, protected by our radio and radar equipment. We cannot fill new 
special form of “long life insurance.” The orders immediately, but early requests for 
soundness of this procedure is being proved samples will be given priority. 


SPECIFICATIONS—TYPE DP CAPACITOR 
CAPACITANCE .001 to .01 mfd. 


WORKING VOLTAGE 600 volts DC — flash test 1800 volts DC 
SHUNT RESISTANCE Bs At 185° F.— 1000 megohms or greater 
At 72° F.—50000 megohms or greater 


WORKING TEMPERATURE RANGE Minus 50° F. to plus 185° F. 
OPERATING FREQUENCY RANGE Upper limit 40 megacycles 
Q at one megacycle—25 or better 
POWER FACTOR At 1000 cycles—.005 to .006 
tect PaaS These capacitors meet Army and Navy requirements for immersion seal. 
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the Tank took a hint from 


HERE’S NO maintenance man in most 

offices, making regular trips with a 
grease gun to see that bearings have 
plenty of lubrication. That’s one of the 
reasons why builders of business ma- 
chines selected the Torrington Needle 
Bearing to lengthen the service life of 
their products. 

With Army tanks, of course, it’s en- 
tirely different. They’re regularly and 
thoroughly inspected by highly skilled 
maintenance crews. But when a tank 
comes back from the battlefield, and 
the crew starts racing against time to 
get it ready for another lightning dash 


TORRINGTON 


KEYED TO TODAY'S NEEDS 


Se 
‘ { 


against the enemy, there’s a big ad- 
vantage in having bearings that seldom 
need attention. So the tank designers, 
like the business machine builders, 
turned to the Torrington Needle Bear- 
ing because its high load capacity helps 
prevent overloading or breakdowns, be- 


cause its simple, effective system of 


lubrication allows the bearing to run for 
long periods without any attention at 
all. And its ready availability helps 
speed the job of tank production. 
WHEN YOU PLAN YOUR POST-WAR DESIGNS, 
here’s something to think about. Your 
peacetime customers will probably 


}, 


AND TOMORROW'S TRENDS 


es, 


be looking for products that last 7 
longer, need less attention, work more 
efficiently —and the Needle Bearing can 
help you give them what they want. 
You will find a long list of typical | 
Needle Bearing applications in Catalog ~ 
No. 117. One of them may give you an 
idea for your own product—and 
Torrington engineers will be glad to 
help you work out the details. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Connecticut, U. S. A. : 


Makers of Needle and Ball Bearings $ 
New York Boston Philadelphia Detroit = . 
Cleveland Seottie Chicago San Francisco 5 “A 


Los Angeles Toronto London, England 


NEEDLE BEARINGS 
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ALUMINUM - BRASS -BRONZE-MAGNESIUM 


WARD CUS TTT ENS Cs 


The new Howard magnesium foundry 
has a capacity of over 500,000 pounds 
Del mel lame alate) 
the next few months will exceed the en- 
tire volume of magnesium produced in 
aM Lice Meet. et Pe CM) oat 
supplements the two Howard foundries 
where aluminum and copper-base cast- 
ings are produced. This combination of 
facilities affords the largest production 
of non-ferrous castings in America. 


Lightest of structural metals—two-thirds 
the specific gravity of aluminum—mag- 
nesium possesses the highest ratio of 
Siglo tt MLM Mel PM MT (-4 
to machine and has high resistance to 
impact. 


Howard magnesium castings are prov- 
ing their worth in machinery and tools 
as well as fighting equipment; planes, 
guns, tanks, ships and military vehicles. 
One application on a four-motor bomber 
saves the weight of two men, as com- 
pared with the part formerly used. 


The war work at the Howard foundries is 
revealing many civilian uses for cast 
magnesium parts. Some of these may 
effect improvements in your products. 
A booklet, ‘‘Non-ferrous Castings and 
Their Uses,’’ awaits your request. 


HOWARD FOUNDRY COMPANY 


4900 Bloomingdale Road 
CHICAGO, ILLINOIS 
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10 Ways 


A Mid-West metal distributor re- 
ceived an urgent call from an airplane 
instrument manufacturer. Unless 125 
feet of “’R’’ Monel could be delivered im- 
mediately, production of a vital part 
would be held up. The required metal 
was delivered from stock the same day. 
Production continued at top speed. 


Additional footage was also supplied 
to keep the manufacturer going until his 
mill shipment arrived. 

At nine o’clock on a Sunday evening, an 
Army officer drove to a distributor's office 
for a rush order of metal to go with a con- 
voy sailing at dawn. The night watchman 
phoned warehouse employees. The order 
was filled on time for the convoy’s sailing. 


* 


With all metals and alloys on the critical 
list, distributor stocks have assumed new 
importance ... providing a country-wide 
pool of materials. Many examples... be- 
side the two above... could be cited. 


Less dramatic... but equally important 
...is the day-to-day service provided by 
INCO distributors. Maintaining complete 
and up-to-date information about Gov- 
ernment orders and regulations saves time 
and trouble for metal users. 


Distributors acquire broad experience 
in many industries...and familiarity with 
the fund of technical information made 
available by the engineering and research 
staffsof TheInternational NickelCompany. 
Thus they are equipped to advise about 
proper uses of metals and alloys...and often 
help usersovercome production difficulties. 
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@ By working closely with the distributor, by ask- 
ing for advice as well as metal, you can eliminate 
many delays, cut down useless paper work and step 
up production of finished war materials. 

The Companies listed below are Distributors of 
the INCO High Nickel Alloys: 


MONEL + “K” MONEL + “S” MONEL + “R” MONEL 
“KR” MONEL + INCONEL + “Z° NICKEL + NICKEL 


They also supply other non-ferrous metals such as 
aluminum, copper and copper alloys. 


* 
DISTRIBUTORS 


Atlanta—J. M. Tull Metal & Supply Co., 285 Marietta St. 
Boston—Whitehead Metal Products Company, Inc. 
235 Bridge St., Cambridge 
Buffalo—Whitehead Metal Products Company, Inc. 
254 Court St. 
Chicago—Steel Sales Corporation, 3348 South Pulaski Road 
Cincinnati—Williams and Company, Inc. 
1921-1927 Dunlap St. 
Cleveland—W illiams and Company, Inc. 
3700-3716 Perkins Ave. 
Columbus—Williams and Company, Inc., 31 N. Grant Ave. 
Dallas—Metal Goods Corporation, 1209 Texas Bank Bldg. 
Denver—Hendrie & Bolthnoff Mfg. & Supply Co. 
1621-39 Seventeenth St. 
Detroit—Steel Sales Corporation, 5151 Wesson Ave. 
Houston—Metal Goods Corporation, 16 Drennan 
Los Angeles—Pacific Metals Co., Ltd., 1400 S. Alameda St. 
Milwaukee—Steel Sales Corporation, 647 W. Virginia St. 
\Minneapolis—Steel Sales Corporation, 529 S. 7th St. 
Newark—Whitehead Metal Products Company, Inc. 
205 Frelinghuysen Ave. 
New Orleans—Metal Goods Corporation, 413 Canal Bldg. 
New York—Whitehead Metal Products Company, Inc. 
303 West 10th Se. 
Philadelphia—Whitehead Metal Products Company, Inc. 
721-729 Arch Se. 
Pittsburgh—Williams and Company, Inc. 
901-937 Pennsylvania Ave. 
St. Louis—Steel Sales Corporation, 4565 McRee Ave. 
San Francisco—Pacific Metals Co., Ltd., 3100 — 19th Se, 
Seattle—Eagle Metals Co., 3628 E. Marginal Way 
IN CANADA: 
Montreal—Robert W. Bartram Ltd., 277 Duke St. 
Toronto—Alloy Metal Sales Ltd., 861 Bay Se. 
Vancouver--W ilkinson Company, Ltd., 190 Second Ave., W. 


Distributor Service 
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THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 
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A SPECIAL EGYPTIAN CLEAR LACQUER 
to Apply Over Black Oxide Coatings 


Experience-taught formulators 
in EGYPTIAN laboratories have 
developed this special lacquer 
to provide needed protection 
against salt spray and staining 
in handling Black Oxide Coated 
articles. 

Many war contracts require 
such protection. 

Oil, sometimes used for this 
purpose, is at best a temporary 
expedient. It has no advantages 
beyond immediate protection. 
Articles so coated are unpleas- 
ant and hard to handle. 

EGYPTIAN Special Clear Lac- 
quer used over Black Oxide 
Coated articles, is meeting with 


THE EGYPTIAN LACQUER MANUFACTURING CO. 


unqualified success on all fronts. 
It provides full protection against 
staining and spotting from hand- 
ling, and also against that de- 
structive ally of corrosion—salt 
spray. 

Let us send you a sample of 
this new EGYPTIAN finish, and in- 
formation about other EGYPTIAN 
items that are triumphing over 
the harsh uses and frequent 
abuses of war service. 

Have you a copy of our loose- 
leaf booklet, “U. S. Government 
Specification Finishes,” indis- 
pensable to war plants with 
metal finishing problems? Just 
ask for”"Spec”’ Book EM. 


ROCKEFELLER CENTER, NEW YORK, N. Y. 


These are a few of the more 
importantGovernment’’Spec.” 
finishes which we can furnish. 
For more complete list send 
for “Spec.” book. 


H.0.M.B. ES-680 
SYNTHETIC TYPE 
PROTECTIVE COATING 
JQD-144-A 
LUSTRELESS 
BLACK BAKING 
ENAMEL 
AXS-736 (Rev 1) 
CLEAR FINISH 
FOR STEEL CARTRIDGE CASES 
AXS-680 
LUSTRELESS LACQUER ENAMEL 
FOR AMMUNITION 


TYPE | and li 
LUSTRELESS PAINT FOR AMMUNITION 


.162- 
puTRoceLULoss Tacanae ENAMEL 
FOR AMMUNITION 
P-27-b-2 
ZINC CHROMATE PRIMER 
a4 
ZINC CHROMATE PRIMER 
AN.-TT-P-656 
ZINC CHROMATE PRIMER 
PXS-979 


LACQUER ENAMEL FOR AMMUNITION 
(CELLULOSE TYPE) 


Supersiot FINISHES 
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OUR “BOOK of the MONTH" 


ver read Adolph’s ‘‘Mein 
Have es} Well,our bookof themonth 
—“Science in Springs’’ isn’t any- 
thing remotely like it. It is —s 
lengthy nor windy. It contains —_ - 
ily useable information about t e 
design of springs. In fact, the most 
enthusiastic readers of *‘Science in 
Springs” are builders of materiel 
destined to knock out the Ante & 
copy of ‘‘Science in Springs will e 
sentyou promptlyinreturn for your 
name on your business letterhead. 


i \<Z | 


FOURTH DIMENSION of a SPRING— 


( “NOUR very brief discussions about springs 
e J in our advertisements we have tried to be 
untechnical. However, there are Mickey Finns 
among spring problems, one of which is illus- 
trated below. It concerns a grouping of condi- 
tions where a spring must supply the accelerating 
force to a mechanism, that is, a spring which 
will make a certain mass move over a certain 
space in a given time (or a certain moving mass 


stop in a given time, as in a shock absorber). 


These problems, involving a variable force, 
masses, frictional effects, etc., are mastered, but 
not too easily by a formula as shown. They are 
well beyond the sphere of rule-of-thumb spring 
makers, will make many a highly qualified 
M. E. reach for the aspirin. Specialized knowl- 
edge is required. For qualified spring engineers, 
such as those at Hunter, they are simply part 
of a day’s work of finding the right spring 


for the job—the ONE right spring for the job. 


ISSUE YOUR ORDERS... We'll see them through. If you need springs for fighting equipment or for equipment essen- 
tial to war production, write, wire or telephone us. We'll make them to your specifications or design and make them. 





HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 





THIS BOOK CONTAINS DEFINITE RECOMMENDATIONS... 


From generator to motor... Critical Ma- 
terial savings in selection, application and 
use of electrical equipment. 

On the production line... New methods of 
speeding production made possible by West- 
inghouse developments. 

" Keep ’em running! Maintenance and repair 


service as an aid to production. 


Replacement—not substitution. . . Micarta 
and Prestite are superior to the Critical Mate- 


rials which they replace. 


All in the day’s work . . 


house is saving Critical Materials in its own 


How Westing- 


manufacturing operations ... including com- 
plete plans for a systematic industrial scrap 


salvage campaign. 













0 help you plan your 


onservation 
trategy 


We no longer are ‘‘too rich’’ to worry—the _ ; ee 
Comparison of United Nations and Axis 


resources prior to war and today 


Axis has more Critical Materials than we do. 





To help America save Critical Materials 


... tO assist industry in planning its conser- 


vation strategy, Westinghouse has published _ td 
| an authoritative 100-page book. It contains r 
| recommendations for effecting immediate sav- 
: ings of Critical Materials in the selection, Before the war_ Now 
os application and use of electrical equipment Cee ee A eee 
, ‘ STEEL 73° 27% 50% 50° 
..and at the same time getting more pro- [Copper 4% mi ae we 
rta duction from present equipment. TIN 994%  1-% 350, 650% 
te- Write for your copy today (company letter- ae ae oe 2 =a 
heads, please!). Westinghouse Electric & Mfg. ei 28 an $62 
wi Co., East Pittsburgh, Pa., Dept. 7-N. —j.00460 | MAGNESIUM 449 56% 32% 68° 


Westinghouse 


PLANTS IN 25 CITIES ... OFFICES EVERYWHERE 
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THE PROBLEM: The Logan Aridifier is a device for removing condensed moisture, oil 
and dirt from compressed air and gas lines. It consists of a rugged housing in which 
four vaned rotors are mounted in the airstream, clarifying it by impact and centrifugal 
force. These rotors were made of cast aluminum. Could another satisfactory materia 
be found? 





THE SOLUTION: Compression molded plastic rotors, of moisture resistant medium— 
impact phenolic material . .. molded by Chicago Molded Products Corporation. 


“THE RESULTS: A. The molded plastic rotor, and effectiveness of rotors is improved! 
being uniform in density, eliminates tedious, cost- (Costs! Man and Machine Hours!) 
ly, individual balancing operations. J ; ‘ 
; C. Weight of each rotor is reduced one-fifth, les 
(Costs! Maintenance of Production Rates!) : ici Sale ; 
ening back pressure in line proportionally. 


~, 1 o — ~¢f 
B. 58% of the grinding, machining and finishing (Improvement of Product!) 


operations formerly required are eliminated— 0D. Logan is getting delivery. (!!!) 


Manufacturers interested in checking molded plastics applications are invited 


Molded Plastics for Aluminum! to make full use of our engineering department. Our service includes design, 
a engineering, mold-making, fabrication and finishing. And whether you're 
Center — Rotor assembly. Alternate working on an A-1-A war production problem, or long range post-war product 
rotors turn in opposite directions. 

Dilew <= Typled Avidifier inctulle development, Chicago Molded Products Corporation service will give you 
a ee ee better results. Write us! 


CHIC ohn aK UCTS CORPORATION 
tor Vhathee olding 


1024 North Kolmar Ave., Chicago, Illinois 
COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 
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On Tomorrow’s Cars... 


AMERICAN PHILLIPS SCREWS 


will give the same speedy, tight fastenings 





that meet battle-tests on today’s planes 


isture, oil, 


Phillips Driver-point fits 






























in which snugly in tapered recess 

entrifugal —WON'T SLIP OUT— 

il ermits high-speed « , ' 

7 diving 8 7 Unskilled men and women are now assembling planes, tanks, 


ships and guns faster and stronger with American Phillips 
Screws than was ever possible using slotted-head screws and 


nedium — highly skilled labor. 

tion, American Phillips Screw Driving is quick and eftortless: 
1. Place the point of the Phillips Screw Driver Bit in the 

ved! Phillips Recess (bit centers automatically). 


2. Aim the driver with one hand. Other hand holds the work. 


3. Press the power driver trigger . .. another American Phillips 


1e-fifth, less : : : c ; ; 
Screw driven straight and tight, with its head unburred and 


nally. : the work-surface unmarred. The Phillips driver can’t slip out 
of the Phillips Recessed Head . . . can’t sit any way but straight 

in the tapered recess. So women and inex- 

perienced men hit top outputat once, with- 

vited | out undue fatigue or lost-time accidents. 
; Production records and battle records 
sign, . yay etal ee ah prove American Phillips Screws to be 
ou're among the powerful weapons of this war 
yduct ) Providence, Rhode Island . . for they make time fight on our side. And 
vou in the world of tomorrow, American 


Phillips Screws will, then as now, deliver 
highest speed at lowest cost. But right 
now, if you have assembly trouble on vital 
war work, you can save operations, time and 
materials with American Phillips Screws. 


CHICAGO DETROIT 
589 E. Illinois Street 4-258 General Motors Bldg. 
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Look twice. You think you see a 
negative of two soldiers clashing in 
bayonet practice. Actually you are 
looking at sunlight and silver bromide. 

The mysterious action of light on 
certain silver salts is just as much a 
miracle today as it was a hundred 
years ago when the first photographs 
were made. 

Hardly less amazing is the remark- 
able sensitivity of present-day photo- 
graphic emulsions. 


These new films and papers could 


not be manufactured without exact- 


ing control of temperature, control 
of humidity and protection against 
dust. Air conditioning makes them 
possible. 

Air conditioning and refrigeration 
play a part in many photographic 
processes. They are being used to 
speed up military photography .. . 
improve all photography. 

Today, air conditioning equipment 
... developed by General Electric... 


has been made more compact, more 





ivacle 


flexible to meet unusual wartime 
requirements. 

After the war, these improvements 
will result in better air conditioning 
for offices, stores, theatres, hotels and 
many other civilian purposes. When 
the war is won, General Electric will 
provide this better air conditioning— 
for a better world. 

Air Conditioning and Commercial 
Refrigeration Department, Division 
432, General Electric Co., Bloomfield, 


New Jersey. 
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PROMPT DELIVERIES ON MANY SIZES 


LISTED ON GOVERNMENT: ORDNANCE STAR EES BEAX 1-2-34 
Shown on ANS936 (Army-Navy Aeronautical Standards) 
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THE WASHER THAT HAS THE EDGE 
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@ Bolts, screws and nuts on war equipment 
must hold their vital positions under a killing 
barrage of shocks and vibration. They’ll never 
waver if they are reinforced by EverLOCK Wash- 
ers. Note the distinctive chisel edges on the 
enlarged EverLOCK Washer illustrated above. 
When these fighting chisel edges dig into the 
contiguous faces of the nuts and work, they pro- 
vide several times more area of resistance in the 
center of action than with other lock washers. 

Getting these wide chisel edges set “for keeps” 
requires only a slight turn. This speeds up assem- 
blies ... saves workers’ energy for extra produc- 
tion .. . eliminates the hazards of stretched bolts 
and distorted threaded parts. Wire, phone, or 
mail your order today. 







N the manufacture of precision instruments for 

the Armed Forces we strive for short cuts in 
production—but not in quality. There can be no 
expediency, no compromise, no half-way measures. 
The success of the bomber’s mission depends as 
much upon the efficiency of the instruments as it 
does upon the skill of the officers and men. 


Meeting the specifications of 
the United States Armed Forces 


is in itself an eloquent testimonial to the quality 
of DeJur meters, potentiometers and rheostats, 
However, we do not rest upon these laurels alone, 
Behind DeJur workers is the stern tradition of 
New England ... honesty of craftsmanship, pride 
of skill, the deep, personal delight in doing a job 
and doing it better than anyone else—anywhere. 


Manufacturers of DeJur Meters, Potentiometers, Rheostats and 


other Precision, Quality Electrical Instruments 


ELECTRICAL MANUFACTURING 
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WHERE PRODUCTION IS A MUST... youu FIND ALLEN -BRADLEY CONTROLS Lister 


demonstrated their superiority in consistent switching performance. Their call 
double break, silver alloy contacts never need maintenance. The absence 

of pivots, pins, hinges, and jumpers explains why they are good for orders 
millions of trouble-free operations. That’s why you find A-B controls 
where Production is a MUST! 


Production machines require automatic controls. For safe, positive 
sequence control, the contactors must perform consistently. No variations 
in opening and closing times can be tolerated. The precision operation 
of automatic machines depends upon the precision of their controls. 

Oscillograph tests of Allen-Bradley solenoid controls have repeatedly 

Allen-Bradley Company, 1309 S. First St., Milwaukee, Wis. 
Refer to “G 
in this issu 
Manufactu 
dresses, 


ie 


NN 
N 


ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL FOR ALL TDL Sf 
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ORCELAIN INSULATION 
IS AVAILABLE 


__, itmay be the answer to 


your production problem. 


NOW IT’S YOUR MOVE! 


, The present crisis of material shortage tends to make 
engineers and designers feel like chess men who can't 
make a move toward completion of their products 
because of being blocked by scarcities. 


in | ; Check These Advantages Of 
Molded porcelain is helping clear up the bottleneck PORCELAIN INSULATION 


in other materials. For example, porcelain is being 


f Resistance to thermal shock 
used in watt-hour meter bases, time enclosures, in- 


. High dielectric strength 
strument housings and even motor housings. ’ 


; ; High softening temperature 
ONTROLS §— Listed below are several companies* who, if you will 


’ s Great compressive strength 
nce. Theit call immediately, can facilitate the completion of those " , 


e absence 


. H, ° . 
orders that are now on file. igh ome, fume ant aewee 

good for ion resistance 

B controls 


Specify Porcelain to do the job now ! 


nine “Guide to Buying’ LA eda 
Se eee SPECIAL ELECTRICAL PORCELAIN SECTION 
IRe Me dresses, NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 
m THE AKRON PORCELAIN CO. THE LOUTHAN MANUFACTURING CO 
THE COLONIAL INSULATOR CO PORCELAIN PRODUCTS, INC 
ILLINOIS ELECTRIC PORCELAIN CO SQUARE D COMPANY 
IMPERIAL PORCELAIN WORKS, INC THE STAR PORCELAIN CO 


KNOX PORCELAIN CORP THE UNIVERSAL CLAY PRODUCTS CO. 
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NCE he was known as rejector 

Riley and that meant trouble— 
trouble for him—shut-down on the 
assembly line—and slow-down of the 
company’s war effort. 

But that was before Richardson 
Plasticians and the contractor’s engi- 
neers started working together—be- 
fore the part was made of Molded 
INSUROK. 


In hundreds of ways, Richardson 
Plasticians have helped scores of 
manufacturers win acceptance and 
enthusiastic approval for their war 





How they simplified 


the £4 of beepeclor Riley 


products and parts. And INSUROK 
Precision Plastics have been the 
means of successfully meeting many 
a tough specification—of speeding 
up production that might otherwise 
be delayed. 

If youhavea problem which molded 
or laminated plastics might solve— 
or a plastics fabrication problem on 
which years of experience might be 
beneficial, write us. 

The Richardson Company, Melrose 
Park, Illinois; Lockland, Ohio; New 
Brunswick, New Jersey; Indianapolis, 
Indiana. Sales Offices: 75 West Street, 
New York City; G. M. Building, 
Detroit, Michigan. 


INSUROK and the experience of Richardson 
Plasticians are helping war products pro- 
ducers by: 


v 


1. Increasing output per machine- 
hour. 


2. Shortening time from blueprint to 
production. 


3. Facilitating sub-contracting. 


4. Saving other critical materials for 
other important jobs. 


5. Providing greater latitude for de- 
signers. 


6. Doing things that ‘“‘can’t be done.” 


7. Aiding in improved machine and 
product performance. 





ELECTRICAL MANUFACTURING 
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Jn 194\...a family of electron tubes 


will go into business 
for themselves... ——_t << 







{ BIG TUBE sat in a neat black box and pushed but- 
ine. Little tubes ran conveyors that brought work 
to the machines. Others started and stopped lathes 
and drills and grinders, passed work down the line. 
Still others peered through holes, squinted along 
surfaces, probed and measured every piece, moved 
misfits aside. Others again operated machines that 


put the pieces together, packaged the product... 
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” PLANNING TODAY for that time when electron tubes “go 
into business” on a gigantic scale? Roebling is plan- 

ine- ning toward that end, too, with a line of electric wires 


and cables that includes magnet wire, bare and insulated 
t to wire and strand, electric cord and cable, fixture wires, 
brush cables and leads, braided flexible cords—all avail- 
able in a wide range of sizes. Roebling also makes field 
coils, armature coils and solenoids. 

More than this, though, Roebling is equipping and 
manning today, toward the production of new types of 
electric wires and cables as these are required by the 


growing electronics industry and the electrical industry & 
as a whole. For your needs of today and your plans for oo 
tomorrow, you can rely on Roebling as your source for — 


everything in electric wires. 


JOHN A. ROEBLING'S SONS COMPANY ELECTRIC WIRES AND CABLES = 


TRENTON, NEW JERSEY 





Branches and Warehouses in Principal Cities 


AN Y \ROEBLING/ f 
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| BRONZE BUSHINGS .° BEARINGS PRECISION BRONZE BARS 





Ey 
SS 





















@ Bunting Bronze Bearing Service pro- 
vides the speed, efficiency and quality 
of product that meet war-time require- 
ments for machinery production and 
maintenance. Ready-for-assembly Bunt- 
ing Bronze Bearings for machine tools, 
electric motors and all kinds of industrial 
equipment are available from stocks 
maintained in all principal cities. Fac- 
tory-finished Bunting Bearing Bronze 
Bars in hundreds of sizes save metal, 
time, labor, tools in machining opera- 
tions. Ask your wholesaler. Write for 
catalog. The Bunting Brass & Bronze 
Company, Toledo, Ohio. Warehouses in 
All Principal Cities. 
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Production men know that 
the only true cost of a 
terminal is the installed cost. 


7 
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EVEN BY UNSKILLED OPERATORS 


The AMP System of Solderless Wiring doubles production 


: ' : y is an integral part of a complete production system. 
and cuts labor costs in half. This System is so simple and 9 P P P ¥ 


so accurate that every terminal connection is exactly like This pure copper terminal is approximately 32% lighter 


the one before, even when applied by inexperi- in weight and %2” shorter in length. It assures 


enced operators. Such outstanding assembly per- a high mechanical and electrical efficiency and 


LL ae 
formance is the result of two highly coordinated Biwi TV ITWVI KM Provides an insulation support which accom- 


; Di d Grip Insulation $ ort CLT modates a wide range of wire and insulation 
factors: the Diamon rip ulati upp RTT Ta Tar i g i i i 


Terminal and the AMP Precision Die Hand and TKS 3 sizes. But this is only half of the story. The self- 





Power Installation Tools which make three per- gauging precision die installation tools devel- 


fect crimps on the terminal in one application; two on the oped by AMP engineers represent a new conception of 


wire and one on the insulation. (As against two separate the economics of applying millions of terminals to the 


crimping operations necessary on conventional insulation ends of millioris of wires — without variation. 


support terminals.) Each of these factors in its own right 
Write today for comparative test data. 


AIRCRAFT-MARINE PRODUCTS INC. gama 


DEPT.C. 286 NORTH BROAD STREET, ELIZABETH, NEW JERSEY Seas ees 









AMP 


PRECISION-DIE HAND CRIMPING TOOL 
OOT AND POWER DIES ALSO AVAILABLE 





FEBRUARY 1943 


bo 





wt 





















TIM An Ozalid machine turns out white- 

prints of engineering drawings, 
charts, letters, in two quick steps—Expo- 
sure and Dry Development. There’s no 
washing, drying, fixing ...no cumbersome 
equipment with a hundred “breakdown” 
possibilities. Ozalid transparent prints— 
which may be used in place of valuable 
original tracings—are produced the same 
way. No “time outs,” as in blueprinting, to 
change solutions.,.to rethread the machine. 


WRITE FOR SIMPLIFIED PRINTMAKING 


Our illustrated booklet explains the Ozalid 
Process and contains samples of Ozalid 
whiteprints with black, blue, maroon, and 
sepia lines on white background. 


women Bh 


LABO Any inexperienced person can 


be quickly taught to operate an 
Ozalid whiteprint machine at top efficiency 
..-there’s never a “labor” problem. 

And when draftsmen have to make 
changes in the design of drawings, precious 
man-hours can be saved because it’s never 
necessary to redraw any part which re- 
mains the same as in the original. 


THINK WHAT OZALID 
WHITEPRINTS ARE SAVING US 


Thousands of manufacturers 
using the Ozalid Process point 
to “everyday” savings in time, 
labor, and materials—savings 
which are doubly appreciated 
when you’re rushing supplies 
to our armed forces. 





MATERIAL Cut sheets as well as roll 

stock can be accommo- 
dated in an Ozalid whiteprint machine. 
Thus, by using sheets which correspond in 
size to your originals, you can completely 
eliminate trimming waste. 

Further conservation is possible because 
no paper is lost pasting up “leaders.” Nor 
are any Ozalid whiteprints unusable due to 
distortion. 


Ozalid Products Division 


GENERAL ANILINE & FILM CORPORATION 
Johnson City, N. Y. 
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ON REPEAT ORDERS, gues 
















ON REPEATS 


When you re-order steatite parts from us, triple-checking assures exact 
duplication of the original. 


First, the original working drawings are consulted. These give precise 
g g ying g 

production instructions such as dimensions, tools to be used, machining 

procedure, shrinkage calculations, and other necessary data. 


Second, manufacturing record cards are studied. Figures on moisture, raw 

material weights, pressures, wet and dry weights and other factors insure 

the duplication of conditions whether pressing or extrusion is employed. 

Thus, the repeat order gets the benefit of previous research and hours of 
: engineering time. 





roll | Third, firing record cards designate the method of setting the piece as 
nmo- well as other data concerning firing conditions. 

hine. : 

od in This follow-through on repeat orders is added insurance that the steatite 
etely : parts will match the most exact specifications. It is part of our quality-control 


that starts with a “preview” of parts or products prior to original fabrication. 
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and a tough material is in their “innards” 





ArmaSteel* 





It takes more than fire-power anda tough 
hide of steel to make these blasting be- 
hemoths an effective spearhead. They 
need tough “innards” to keep them on 
the move. 


Vital engine and transmission parts of 
ArmaSteel are helping safeguard the 
mobility of American tanks. ArmaSteel 
parts have been through their baptism 
of fire, and have come out with a repu- 
tation for exceptional ruggedness, resis- 


CAST FOR A LEADING ROLE IN INDUSTRY 


tance to wear, and ability to withstand 
shock. 


In varied applications where ArmaSteel 
castings have replaced critical steels and 
alloys, they have effected a substantial 
saving in machining time and tool wear, 
with a corresponding increase in pro- 
duction. Give us your problem, and let 
us work out the possibilities of using 
ArmaSteel to obtain the required per- 


formance characteristics. Reg. U. S. Pat. Off. 





SAGINAW MALLEABLE IRON DIVISION 


General Motors Corporation, Saginaw, Michigan 
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FOR USE OF LORD Yar, MOUNTINGS 


BONDED RUBBER 


VERTICAL SNUBBING MOUNTINGS 


ROVIDE for use of Lord Shear Type Vertical Snubbing Mountings 

when designing equipment that may be subjected to frequent, sudden 
load shocks; where movement is to be kept at a minimum or where the 
resonant range is frequently encountered. Made in two main types, Plate 
Form and Tube Form, V. S. Mountings incorporate all of the advantages 
of Lord Non-Snubbing Mountings, plus a snubbing action that provides 
protection against sudden overloads. Plate Form V. S. Mountings are 
made in four shapes; square, round, diamond, and holder types, and in 
two styles, a high shoulder design and a sloping shoulder design, full 
details of which are shown in Lord Bulletin 103. Load capacities range 
from one pound to 300 pounds. 







TYPICAL INSTALLATION 
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Tube Form V.S. Mountings are made in straight or flanged outer metal 
members and have load capacities ranging from 160 poundsto 1150 pounds. 
Due to the design, the ultimate load capacity of any Lord V. S. Mounting 
under shock conditions is limited only by the strength of the metal parts. 

Lord V. S. Mountings are easy to install and may be located in either 
the supported or supporting structure. No special tooling or precision 
machining is necessary to accommodate them. For Plate Form Mountings, 
simply provide clearance for rubber body and holes for attaching. For 
Holder Type, attaching holes only are necessary. Tube Form Mounting 
installations are made by pressing or clamping mountings in sockets. 
Properly installed, Lord Vertical Snubbing Mountings: 





























1. Provide maximum stability and vibration isolation. 

2. Prevent sudden movement due to shock. 

3. Provide snubbing action against impact loads. 

4. Provide limiting action for motion at resonance or under 

resonant conditions. 

For complete information covering all Lord Mountings, as well as 
an engineering discussion on vibration control, write for Bulletins 103 
and 104, or call in a Lord Vibration Engineer for consultation on your 
design problems. There is no obligation. 


TYPICAL INSTALLATION 


(ORD mountincs _ 


| PROLONG EQUIPMENT LIFE by isolating vibration, which 


teduces metal fatigue and prevents mechanical failure. 









| 


INCREASE PRODUCTION by eliminating the necessity for 


’ close machining and precision alignment. 


SAVE VITAL MATERIAL by reducing equipment weight 


inertia masses of machinery bases can be reduced or eliminated 


t INCREASE PERSONNEL EFFICIENCY by eliminating nerve 

| wearing noise and vibration, translated through solid conduction 
r : LOWER MAINTENANCE COSTS by protecting equipment 
> against sudden load shocks and stresses, thereby minimizing repair 


and replacement operations. 






VIBRATION 
















STRAIGHT TUBE SLOPING SHOULDER HIGH SHOULDER FLANGED ; a 
. (Vv. $.} VERTICAL SNUBBING (V.S.) ey wn x VERTICAL SNUBBING [(Y.S.) VERTICAL SNUBBING [V, 5.) 
BE fOth MOUNTING PLATE FORM MOUNTINGS i - cae ei a : PLATE FORM MOUNTINGS TUBE FORM MOUNTING 





LORD MANUFACTURING COMPANY... ERIE, PENNSYLVANIA 
Originators MET eta (OT Bonded Rubber Mountings 


REPRESENTATIVES + NEW YORK, 280 Madison Ave. + CHICAGO, 520 N. Michigan Ave. + DETROIT, 7310 Woodward Ave. * BURBANK, CAI 


QY CH bn, THO « 


We don’t know where you’re going, Tom. We don’t know when you'll be back. 


But it’s got to be soon! 


We know what you’re giving up. Your swell job at the plant, your picnics 


with Jane, the workshop in your basement, your quiet dreams of the future. 


Your life, maybe. That’s everything you’ve got. 


a 


Le It isn’t our lot to give as much, Tom. But we’re doing 
our best. We're putting everything we’ve got into speed- 


ing the things you need to finish your job. 


Remember, while you're fighting. ,.we’ 








ting.,.we're fighting. too! 


Thinking about Tom—the hundreds of Toms who waved goodbye at American 
Lava and went to war—makes our seconds precious. So we work around the 
clock, create startling improvements in AlSiMag steatite ceramic insulation, 
devote ourselves exclusively to winning the War. In the process, we continually 
find ourselves saying “no” to the urgent needs of old friends who have bought 


our products for four decades or more. We regret that. Today, we answer 
the greater need. 





A te eh The ALCO plant was on the first list of 43 awards for excellence in quality and quantity of war production. 
Yo & 
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U, AMERICAN LAVA CORPORATION 


CHATTANOOGA, TENNESSEE 





re time to plan the harvest ry 
when the ground is blanketed. 


The blanketing effect of present 
war demands should heighten 
rather than dim the vision of 
normal trade harvest. 


TT ee MTm-l SeMea lame) Viele a titte litt 
are available for your post-war planning. 


DRIVER-HARRIS COMPANY 
HARRISON, N. J. 


ELECTRICAL MANUFACTURING 
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To Stand 


a "3006" Test 
AKES GUTS 


Should you be one of those engineers who is looking for a relay with plenty of guts, 
you will be gratified to learn that Clare Type K. d.c. Relays, according to reports 
by one of our large customers, withstand a ‘300 G” test. Here is a relay that not 


only stands up under this extraordinary test, but also fits perfectly into designs where 


inches and ounces count. 


Only a product of character, constructed of the finest materials by skilled, painstaking craftsmen, 
can function properly under such rapid acceleration. Materials making Clare Type K. d. c. relays 
are the best procurable: contact springs of nickel silver, insulators of special heat-treated Bakelite, 
andall metal parts plated by a special Clare process to withstand a 200 hour salt bath test. 


As illustrated, it is extremely small, measur- 
ing only 1)9"x 114" x f¢ 
mately 12g ounces ... It can be furnished in the 


, and weighs approxi- 


contact forms shown above with any number of 
springs, up to and including 12... Coil voltage 
range is from 1.5 volts to 60 volts d.c....Con- 
tacts of either 18 gauge silver, rated one ampere, 
50 watts, or 18 gauge palladium, rated two am 
peres, 100 watts can be furnished. 


The design is such that the relay itself is cap 
able of withstanding severe vibration. There- 
fore, no anti-vibration springs are employed 
... The screws by which the contact spring pile- 
ups are fastened to the heelpiece are tightened 
under pressure and secured into the heelpiece 
by a coating of Glyptol as an added precaution. 


The tiny size and featherweight of this relay 
area definite contribution to design problems. 
Like all Clare Relays, it can be “custom-built 
to meet your specific requirements. Write us 
regarding them. We will make suggestions. In 
the meantime, send for the Clare catalog and 
data book. C. P. Clare & Company, 4719 West 
Sunnyside Ave., Chicago, III. Sales engineers in 
all principal cities. Cable address: CLARELAY. 


CLARE RELAYS 


pring insulators are 
made from special 
heat treated Bakelite 
that permits punch- 
ing without cracks 
or checks and pos- 
sesses minimum 
cold flow and low 
moisture absorption 


properties. Each Type K Relay is given a 1000 volt 
a.c. insulation breakdown test. 


The armature assem- 
bly, heelpiece and 
coil core are made of 
magnetic metal, care- 
fully annealed. The 
armature assembly is 
available with either 
single or double arm 


The small coil ts 
equipped witha front 
spool head havinga 
flac side. This locks 
the entire coil in 
place against the 
heelpiece, prevent 
ing it from turning 
or becoming loos« 











The screw holding the coil in the 


Weight: Approximately 124 ounces 




















heelpiece is equipped with a split type lockwasher 
The coil is carefully wound to exact turns on preci- 
sion machines. Coils can be supplied impregnated 
with a special varnish. They are covered with a trans- 
parent acetate tape. Each coil shows data regarding 
resistance and type number. 





Uniform armature movement is assured by a hinge of 
““fatigueless’’ beryllium copper, heat treated and de- 
signed to provide a wide margin of safety, insuring 
long life under vibration and permitting millions of 
uniform operations. 





Contact springs are made of nickel silver to the man 
ufacturer’s specifications. The contacts are over -all 
welded to these springs by a special process 





Spring bushings of Bakelite are designed, constructed 
and attached to the springs so that the small springs 
used on this relay are not weakened. Uniformity of re 
lay operation and long service life are thereby assured. 





“Custom-Built’’ Multiple Contact Relays for Electrical, Electronic and Industrial Use 


FEBRUARY 1943 


33 

















(EAN Aetaenesnnenev a naevvneencvenevennnnnnetennnsneresenneee natin ' 


Making Brass to win a war is a job 
that Bristol has helped to do five times in its life. 
So any sudden demand finds us with our coats 
off and sleeves rolled up, ready to roll in high 
gear right from the start. And that’s why, to- 
day, this plant is exceeding peacetime speed- 
limits by greater and greater margins, in the pro- 
duction of high-quality sheet, rod and wire for 
shells, cartridges and other war material. 

In fact, action has always been the word for 
Bristol. Brass-fabricators know they can always 


get it from this compact organization which never 


AM Bristel 


We've had our coats off 


... Since before the Civil War! 


hid behind a roll of red tape in all its ninety-two 
years of operation. At Bristol, they know they 
can get their questions answered on the dot, and 
that the answers are on the button. And they 
appreciate the fact that no Bristol executive keeps 
them waiting on the phone or in the office. Time 
is saved and the product is right — be it sheet, 


rod or wire, 


If you like to get your brass business done 
punctually and definitely, on friendly, informal, 
enjoyable terms, we’ll be glad to hear from you, 


when the war is won. 


THE S vitol Brass CORPORATION 


MAKERS OF BRASS SINCE 1850 ; BRISTOL, CONNECTICUT 


Ma 
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BLUEPRINTS and BLUEPRINTING MACHINES 


WITH THEM THE GREATEST INVENTIONS USED IN MODERN BATTLE 
ARE TRANSLATED FROM THE DRAWING STAGE INTO REALITIES 


The Nation’s offensive is being waged on a Gargantuan scale... production of fighting 
equipment is far beyond anything in history...so is the production of Blueprints. 


Thus Blueprints and Blueprinting Machines are virtual instruments of war because 
they provide the accepted and best method of making the huge number of reproduc- 
tions of engineers’ drawings and tracings which are essential for all out production 
lines. Further, Blueprints make them at the highest speed and the lowest cost possible. 


Pease Model “22” is the finest and fastest Continuous Blueprinting, Washing, Devel- 
oping and Drying Machine on the market. Its actual production speed of finished 
Blueprints is 30 linear feet per minute. 


. Among Pease Model ‘22” exclusive features are Sliding ‘‘Vacuum-Like” Contact, which smooths 
ne out wrinkles, prevents errors—Three Speed Lamp Control, which provides operation at 10, 15 or 
20 amperes, does away with running speed and dryer heat changes—Actinic ‘No Break’’ Arc Lamps 
which burn for 45 minutes without breaking arc, resume instantaneously—Horizontal Water Wash, 
which floats prints free from tension and prevents wrinkles, stains, bleeding—Quick Change Chem- 


er ical Applicator System, which allows change from Blueprints to negative or vice versa, economically, 
F in 30 seconds—Rapid Drying Drums, which are heated by gas or electricity, and are thermostatically 
controlled. 


THE C. F.. PEASE COMPANY 
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Cewse VAL LP LLL ULE LEE 


A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING DIRECT PROCESS PRINTING 
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ly the thick of a dogfight, accurate facts-in-figures can 
mean the difference between life and death, a shot-down 
plane or a winner. So Bell Aircraft Corporation builds 
Veeder-Root Ammunition Rounds Counters into its 
P-39 Airacobras so the pilots can always see at a glance 
exactly how many rounds are left in the guns after each 
burst of fire. And Veeder-Root Counters have also been 
designed ... as integral parts... into altimeters, radios, 
bomb releases, navigating instruments, aerial cameras, 
and many other vital components of all types of fight- 
ing aircraft. 


On the ground, too, Veeder-Root Devices are built 














into an extensive range of production machines used 
in aircraft and all other war-production plants... 
preventing delays, errors, missed maintenance, and 
deviations in quantity and quality. If you are building 
mechanisms or complete machines for the War Effort, 
see how much you can add to their service-effectiveness 


by building in Veeder-Root Counters. Veeder-Root 


Inc., Hartford, Connecticut. 












Veeder-Root Ammunition Rounds Counter 
as installed in the Bell Airacobra P-39, 
built by Bell Aircraft Corp., Buffalo, N.Y. 
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MIGHTY WEAPONS OF WAR. .. but only a short time ago they were just 
lines on paper. Lines set down by the genius of American War designers, 


many of whom used A. W. Faber’s WINNER Techno-TONE Drawing 





used Pencils. 
and Pencil Craftsmen know that WINNER Techno-TONE is accurately graded 
ding ...in all 17 degrees. That its black is black. They know its precision- 
ffort, 
milled graphite will not flake or break under pressure. In short, they 
ness Companion Pencil— 
know the reputation of the House of A. W. Faber. WINNER Thin Col- 
Loot ored Checking — 
Superb colors and 
If you are not yet using WINNER Techno-TONE, wouldn't you like to for all prints: 2381 
. ° ° Red; 2382 Blue: 
try the finest? We will gladly send you a free sample in your favorite 2383 Green; 2385D 
Yellow; 2437D Or- 
degree. ange. 10¢ each. 
$1.00 dozen. Would 
. you like a sample? 
Write to Dept. EM-2. A. W. Faber, Inc., Newark, N. J. ‘ 
WINNER Techno-TONE is 
available in 17 scientifi- 
cally graded tones—46B to 
9H. Polished rich green. 
Packed in metal box. 
Made in U.S.A, 
[TURING FEBRUARY 1943 
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“fighting wire” 





is on the war 
d planes; 


N thousands of varied shapes 
fronts. In bombs and shells; in tanks and guns an 
in equipment and war material of many types, you'll find wire- 
_and-one vital jobs. 
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Accurate-made special wire 


ents. They're produced 
tandards—under rigid 
shed products. 
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Free “Handbook on 
Springs”. Send for 
your copy today. It 
is informative, com- 
pact, handy fo use. 


ACCURATE SPRING MFG. CO.. 381 
‘ ie Bene 


W. Lake St., Chicago, Ill. 
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From the Equator to the Arctic, Uncle Sam 


matches the uniform to the job 


Matching the right insulation to the job is 
equally important. For instance, the best 
moisture-resisting insulations are not the 
most suitable for very high temperature serv- 
ice. And, there are many other factors to 
consider—resistance to oil, acid, alkalis and 
corrosive vapors, as well as dielectric strength, 


flexibility and mechanical strength ... 


For the correct answer to your particularinsu- 
lation problem, specify ‘“‘Westinghouse.’’ With 


that one key word, you gain access to a wealth 
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MMH sulation to the job 


of exact application data plus the experience of 
years in the research, manufacture, repair, and 


maintenance of every type of electricalequipment. 


Westinghouse offers the most complete line 
of Insulating Materials in the world, from 
varnishes and cements to micas, fabrics, and 
tapes. These materials are carried in stock by 


your near-by Westinghouse Agent. 


To help you with your insulation problems, 
there is an experienced Westinghouse Insulat- 
ing Material Specialist assigned to your dis- 
trict. Use him! Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., Dept. 7-N. 


J-06321 


Westinghouse 
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PICTURE OF PRECISION «za oro... 
VITAL FACTOR IN THOROUGH ENGINEERING 


o part properly designed... accurately made...to insure depend- 





able motor performance under today’s extremely severe operating 
conditions. ¢ Here are some of the factors responsible for the important 
precision in Black & Decker motors: many years’ experience in building 
all types of fractional horsepower, special application motors... high 
production standards...rigid inspection and testing... carefully trained 
personnel... efficient equipment. ¢ Precision is a vital factor in thorough 
engineering—basically important in the successful performance of the 
aircraft motor shown above and the many motors we have designed and 
built for all types of equipment. « If you have a motor problem perhaps a 


‘ P F , on 
our experience will prove valuable to your engineering department. 


THE BLACK & DECKER ELECTRIC CO, - 
KENT, OHIO ” 
Be 
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oc HEADLINE STORY sora ees 


Eating into cold, hard metal ...never stopping... this Wherever you find outstanding performance, you'll 


machine turns out a vital airplane part every few sec- usually find Fafnirs. The Fafnir Bearing Company, 
onds. Its work day is 24 hours long...every day. Month New Britain, Connecticut. 
after month, this machine, and other thousands like it. 
are playing a mighty part in winning the war. Yet, you'll 
never read their story in your evening paper! 
In the workhead of these machines are Fafnir Ball 
Bearings ... hard-working, dependable bearings which 


must hold tolerances on the nose under ceaseless punish- 


ing conditions. There is no time to “baby” them. F A = ™ { R 
They, like millions of other Fafnirs, are staying on the 


job, are helping America’s industrial machines to estab- BALL BEARINGS 


lish performance records that match... deed for deed... THE BALANCED LINE - FOR ORDNANCE, 


the more spectacular, “newsy” records of Fafnir-equipped AIRCRAFT AND INDUSTRIAL MACHINERY 


tanks, planes and guns. 





oy he 


RESISTORS 





function under all 
variations of 
climatic conditions... 
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Extremes of climate are an old story to Ohmite Resistors. 
These rugged wire-wound vitreous enameled units have 
proved their worth in both the freezing cold of the arctic 
and the heat and humidity of the tropics. Often the same 





resistors face both extremes as they go from one climate 


to the other, yet they keep doing their job accurately, : 
dependably, because they are built right. Ohmite Resistors 4 
are used today in endless variety and number in war and ns 
industry, and are ready to aid in the development of new tra 
devices for tomorrow. | ma 
There are many types and sizes in regular and special units to | ia 


meet practically every requirement. Units produced to Govern- 






ment specifications. Ohmite Engineers are glad to help you. 


Write on company letterhead for 96-page Catalog and 
Engineering Manual No. 40—a helpful guide in the 
selection and application of Rheostats, Resistors, Tap 
Switches, Chokes and Attenuators. 


OHMITE MANUFACTURING CO. 


Foremost Manufacturers of Power Rheostats. Resistors, Tap Switches 


f oan Ps 


ia Cf 
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This cord tip body is molded in two halves, each 
? k .385” long and .053" thick, with minimum tolerances 
AC checked at 63 points—9,088 pieces produced to the 
pound. Note the two holes in one half — diameters 
-045” + .001” and .062” + .001”". Quite a molding feat! 








cece CT LE 





Wirn a thickness of just over 1/20” to each half— no Here’s how to find out: 

finishing necessary — this cord tip body is a precision I. Tell us what qualities you want in the part—impact 

part that shows how custom molders can work in strength; resistance to solvents, acids, water; light trans- 

almost infinitesimal dimensions and close tolerances. mission; dielectric strength, etc. We select the plastic to 
They are equally at home molding large parts meas- _give desired results. 

ured in feet and weighing over a pound. 2. We put you in touch with the available custom molders 
The range of parts that custom molders are turning — equipped to mold the piece. 

out today from plastics—by injection, compression, 3. The custom molder gives you a quotation. 

transfer or extrusion—is proving of tremendous help to 4. We work with the custom molder in furnishing the 


manufacturers in the war emergency. If you need a formulation of the selected Lumarith Plastic that suits all 
part or a complete product, chances are it can be _ factors of the production technique. 


molded from plastics. Inquiries invited. 


CELANESE CELLULOID CORPORATION, a division 
of Celanese Corporation of America, 180 Madison Avenue, 
( 


£6. U.S. BAT. OFF New York City. Representatives: Dayton, Chicago, St. Louis, 
5 Detroit, San Francisco, Los Angeles, Washington, D. C., 
\ Lumarith Molding Powders Cellulose Acetate) Leominster, Montreal, Toronto, Ottawa. 


Lumarith E. C. Molding Powders (Ethyl Cellulose) 


CELANESE CELLULOID CORPORATION | 


Se —— fest name tn plastics ——§ ———— 
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Many problems such as inated metal units—units such as contacts, contacts 
corrosion resistance, better mounted on Thermostatic metal. Those manufacturers 
contact performance, sub- specify the design and General Plate makes the units 
stitutes for scarce materials accordingly. The manufacturers are relieved of much 
are being solved easily and economically by using assembly work and worry as to consistency of per- 
General Plate Laminated Metals. But there’s more to formance. 
our story than that. 


If you have a metal problem, get in touch with one of 


Many manufacturers, seeking to step up production, let General Plate’s many engineers and see what he can 
General Plate make up their complete fabricated lam- recommend for you. Write to our main office today. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostatic Bimetals. 


ATTLEBORO, MASSACHUSETTS 
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The Toughest Test 
in History 


Miracles must be done in minutes 
in this war of mechanized move- 
ment. And Triplett Testers, built 
to the needs of war, are valued 
tools with America’s armed forces 
on 22 fronts and on the seven seas. 


Here are a very few of Triplett 
Combat Line Testers. There are 
many! Built for every tester job, 
they are different in adaptation to 
each specific purpose; unfailingly 
alike in precision performance ren- 
dered under the toughest test ever 
devised since the beginning of time. 
When the last gun has been fired, 
the values of Triplett wartime ex- 
Moe as ee ee : - perience will be evidenced by 
IE eek: sihte. maceeia ‘ormitnernin. c cmarmunins advanced technical superiority and 
THE TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO by precision performance that 
might well seem miraculous today. 
A WORD ABOUT DELIVERIES 


Naturally deliveries are subject to necessary priority 





regulations. We urge prompt filing of orders for deli 


a. 


ery as may be consistent with America’s War effort 
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but so much 


Most manufacturers engaged in war production are work- 
ing on products foreign to their normal efforts. But it’s a 
different story here at WESTON. We have exactly the 
same job to do because our job is so fundamental; but 
there’s much more, so much more of it. For precise meas- 
urement is vital to the efficient functioning of equipment 
in all branches of a highly mechanized war machine. And 
while measurement fundamentals have not changed, the 
universal preference for instruments the way WESTON 
builds them has not changed either. 

So WESTON’s job, as we enter the New Year, still 
remains the job of striving to keep abreast of the coun- 
try’s unprecedented and critical instrument needs. Pro- 
duction has been increased many fold through expanded 


more of it! 


and scattered manufacturing facilities. And the curve 
continues upward. But never to the point where we must 
relinquish, one bit, our quality standards —’else some 
pilot’s safety might be Jess secure . . . a ship’s reckoning 
less accurate ...a critical power plant /ess efficient. 

But achieve the production goal we will; without 
jeopardizing quality ... without interrupting our continu- 
ing development program now focused on instruments to 
help speed victory. And in accomplishing this goal, we 
will have equipped ourselves to serve even better the 
new and increased instrument needs of the future . .. the 
needs of American industry at peace. Weston Electrical 
Instrument Corporation, 582 Frelinghuysen Avenue, 
Newark, New Jersey. 
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Laboratory Standards ... Precision DC and Specialized Test Equipment... Light ing streng 
AC Portables . . . Instrument Transformers Measurement and Control Devices ..- epee b 
+» « Sensitive Relays ...DC, AC, and Exposure Meters...Aircraft Instruments... 

Thermo Switchboard and Panel Instruments. Electric Tachometers...Dial Thermometers. q 


OR OVER 54 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUM 
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RING 


ANSWERS TO YOUR QUESTIONS ABOUT 


Plexiglas and (Crystalite 


FROM THE NEW ROHM & HAAS PHYSICS LABORATORY 


NDER war-time pressure, years of re- 
U search and testing are being packed 
intoa few short months at the new Rohm 
& Haas Physics Laboratory. 

Here, equipment is available for all 
of the standard tests on plastics. Here, 
twenty-four hours a day, control tests 
are conducted to see that every batch of 
PuexicLas and CrYSTALITE meets high 
optical and mechanical standards. 

In addition, special equipment is de- 
signed and constructed to solve special 
war-time problems—to determine, for 
example, the behavior of PLEXIGLAS 

nels under the conditions at which 
igh altitude planes must operate—to 
observe how tensile and flexural strength 
are affected by temperature changes— 
to select suitable cleaners and _ polishes 
for PLEXIGLAS—to find the answers to 
hundreds of other questions, Army, Navy, 
and war production engineers ask about 
PLEXIGLAS and CRYSTALITE. 

Today, this intensified research is help- 
ing to win the war. Tomorrow, it will 
help you to design better peace-time 


products. 


WHAT ABOUT BEARING STRENGTH ? 


A recent Physics Laboratory report based on tests 
similar to that shown above covers the pin-load bear- 
ing strength of PLEXxiGLAs in detail. Write for a copy 
ou your letter-head. 


BRING YOUR PLASTIC 
PROBLEMS TO US 


If you have a plastics problem, the 
answer can probably be found in our 
growing fund of technical data. Call our 
nearest office. 

Rohm & Haas Company, Washington 
Square, Philadelphia, Pa.; 551 Fifth Ave., 
New York, N. Y.: 8990 Atlantie Blvd.. 
South Gate, Los Angeles, Calif.; 619 
Fisher Bldg... Detroit. Mich.; 930 No. 
Halsted St., Chicago, Il. Canadian Dis- 
tributor—obbs-Glass Ltd., Montreal, 
Canada. 


DOES PLEXIGLAS “WEATHER”? 


The permanent clarity of Prexieras is constantly 
being proved under actual conditions. Rohm & Haas 
physicists have developed a special test rack which 
follows the sun, exposing samples to direct sunlight 
from dawn to dusk. 


THE CRYSTAL-CLEAR 
ACRYLIC PLASTICS 


PLEXIGLAS 


SHEETS AND RODS 


CRYSTALITE 


MOLDING POWDER 


PLEXICGLAS and CRYSTALITE are the trade-marks, Reg. 


U.S. Pat. Off., forthe acrylic resin thermoplastics manu- 


factured by Rohm & Haas Company. 


ROHM & HAAS COMPANY 


et Pe Oe Oe ee i ee ie 


CUTE ee mT Tile including Plastics . . . Synthetic Insecticides 


Fungicides .. . Enzymes . . . Chemicals for the Leather, Textile and other Industries 
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NEW PRODUCTS 












JOHNSOM BRONZE 


BEARING BRONZE 


Powder Metallurgy has been called the greatest advance- 
ment in metal working since the Bronze Age. And rightly 
so. This unique method of manufacturing bearings, bush- 
ings and other parts eliminates all machining, provides self- 
lubrication and precision at low cost. 

Johnson LEDALOYL Bearing Bronze is the newest 
development in powder metallurgy. Our patented process, 
using pre-cast bearing bronze, enables us to definitely 
control the structure of the bearing or part. This provides 
uniform strength and uniform, dependable lubrication. 
Why not consider the use of LEDALOYL in your new | 
Ledaloyl ae product? A Johnson engineer will gladly show you how be 
in a . and where. He will base his recommendations on 
inte AT cient facts . . . free from prejudice . . . without obligation. Call 
ing... provides self- him in today. Johnson Bronze Company, 570 South Mill 
lubrication Write for new St., New Castle, Pa. 
literature. 





*Copyrighted JOHNSON BRONZE COMPANY 
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Tips for Designing Air Impelling Units 


No. 4 of a series 


FIGURE 1 
RIGHT 


OUTLET 


CUT-OFF 





HOUSING SCROLL 


FIGURE 2 
WRONG 





HOUSING SCROLL 


FIGURE 3 
WRONG 


HOUSING SCROLL 


The Blower Wheel Housing Cut-Off 


HE function of the cut-off is to divert the 
Ea stream to the housing outlet and to pre- 
vent it from being re-circulated through the 
housing. The shape of the cut-off, the distance 


it projects into the outlet and its proximity to the 


blower wheel require careful consideration. 


Figure 1. A correctly designed cut-off. Properly 
rounded and properly spaced in rela- 


tion to the wheel and housing outlet. 


Figure 2. Wrong. Shows too sharp a cut-off, too 
close to the wheel. This will produce 


excessive noise. 


Figure 3. Wrong. Cut-off barely projects into 
the outlet. Air flows freely, but de- 
creased pressure tends to create pul- 


sations in the air stream. 


A correctly designed cut-off is but one of a num- 
ber of important factors that will affect the per- 


formance of a blower wheel. 


By consulting the Torrington Research Labora- 
tory, preferably during the early design stages 
of products using air impellers, costly changes 
and delays may be prevented. This free consult- 


ing service incurs no obligation. 


~~ RORRONGTON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 


MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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megs NEW GLASS 


mail coupon today for 


We 
ENGINEERING PROPERTIES OF 1FORM GLASS vs. OTHER INSULATING MATERIALS 


GAS COOE ee eT 
Electrical 
GLASS TYPE ome) Porcelains” 


ENGINEERING PROPERTIES 


2.5—2.8 2.3—2.5 


DENSITY 
SOFTENING TEMPERATURE 1250—1400 | 1 500—1600 


MAX. OPERATING TEMPERATURE 
LINEAR EXPANSION (0-300°C) 
WATER ABSORPTION—24 HRS. 


MODULUS OF RUPTURE 
—ANNEALED GLASS LBS. /IN.? X 10° 
MODULUS OF RUPTURE 
—SPECIAL PROCESS LBS. /IN.? X 10° 
VOLUME RESISTIVITY 
LOG R AT 20°C 
LOG R AT 250°C OHMS PER 
LOG R AT 350°C CM, CUBE 
s. |. C.—20°C—1 MEG. — 
p.F. —20°C—1 MEG. % 
L.F. —20°C—1 MEG. % 
DIELECTRIC STRENGT VOLTS/MIL 


30—50 
o—2.0 


6—12 


*Data from Rigterink, M.D., Review of Scientific Instruments, vol. 12, no. 11, 527-534 (1941). 
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S, INSULATORS... 


or | free sample and data! 


ALMOST NO LIMITS ON SIZE OR SHAPE 


F you need insulators, here’s what you’ve been waiting for! Corn- 
ing Glass Research announces new types of electrical insulators — 
Pyrex brand Multiform Glassware. Its general characteristics in- 
clude low loss factor, high dielectric strength, negligible water ab- 
sorption, adequate mechanical strength. For example, Multiform 


glass Number 790 (see chart on opposite page) meets requirements 
of U. S. Navy Standard RE-13A-317F. And all Multiform glasses 
comply with the proposed A.S.A. American War Standard on Radio 
Insulation Materials of Low Dielectric Constant. 


The characteristics of these glasses plus Corning’s new fabrication 
methods make possible an extremely wide range of shapes and sizes. 
General dimensional tolerances are: large or heavy pieces, intricate 
shapes, hollow cylindrical sections -+2.0% or 0.010"; flat plates, 
solid rods, discs, beads, bushings +1.0% or 0.005”, except thick- 
ness which should be +4% or 0.005” 


Best of all, glass-making materials are still fairly plentiful. Pyrex 
brand Multiform Insulators are available NOW! Mail the coupon 
today for a free sample and a descriptive booklet just off the press. 


Pyrex brand Multiform Glassware is particularly adapt- 

ed to manufacture in such shapes as solid cylinders, 

plates with one or many holes, large heavy-walled arti- 

cles, coil forms, hollow cylindrical beads, and many other articles 
in a wide variety of shapes. In size and weight, these insulators run 
the gamut from small beads, several thousand to the pound, to large 
pieces with maximum dimensions up to 15”, weighing 25 pounds 
each or more. 





MAIL COUPON TODAY! 








YANN TSS, am 


/ contny ! 
tp Cage: — ," 
| TCX Insulators Don Paar aac ee 
gh cs ——— re iets a 
- = a la 


“PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works 
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RESISTORS (/xed) 
Carbon composition resistors 
up to 3 watts, all ranges 
—insulated or molded 
construction. 


ye 


RESISTORS (variable) 
A wide variety of types for 
every volume, tone, and sen- 
sitivity control need. 


Z —, 


SWITCHES 
Slide-operated (either in- 
exed or momentary con- 
tact)—Rotary Index and 
Toggle Types. 


...another example of 
Stackpole Engineering Leadership 


Matching the demands of today’s exacting applications, Stackpole has 
developed iron cores which show outstandingly favorable characteristics 
at frequencies as high as 150 to 175 megacycles. Combining a permeability 
of approximately 5 with high Q, these cores represent a big forward step in 
meeting the service requirements of much of the high frequency equipment 
now coming into widespread use. 


Other Stackpole cores for fixed or variable inductance, or for station tun- 
ing, are available in a wide variety of grades and sizes for use at any fre- 
quency up to 50 megacycles. Molded from powder to match your specifica- 
tions, they are noted for their uniformity. A/l engineering samples are made 
on actual production equipment. 

Full details on any type will gladly be sent upon request, Where samples 
are needed, please send complete data as to size and frequency. 


STACKPOLE CARBON COMPANY, ST. MARYS, PENNA. 
Stackpole Products are Sold to Manufacturers Only 


EVERYTHING IN CARBON BUT DIAMONDS — BrUsHts (all types for all rotating machines) — CONTACTS (all carbon 


graphite and composition types — also molded rare metal contacts) — ANODES — ELECTRODES — BRAZING BLOCKS — BEARINGS — Peis 8 
RODS, ELECTRODES AND PLATES — PIPE — PACKING, PISTON AND SEAL RINGS — RHEOSTAT PLATES AND DISCS — BRAKE LINING, etc 


ELECTRICAL 
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ON A BLUEPRINT 
PRODUCTION PROGRAM 
h STATIC IS A CURSE! 


REVOLUTE revolving CONTACT LICKS 
IT BEFORE IT STARTS 


The Revolute 3H Automatic Blueprinting Machine 
does away with the static that can cause so much dam- 
age and lost time in your blueprinting department. 

Revolving Contact, a Revolute feature, permits trac- 
ings and blueprint paper to ride together around the 
revolving glass cylinder. There is no rubbing to cause 
static. Valuable tracings don’t stick to the paper to 
be carried through into the developing bath . . . nor 
do tracings adhere to the glass to be crumpled and 
torn. Feeding is faster and more accurate because 
tracings need not be chalked or powdered. 

In these days, when a slow-up anywhere along the 
line can hamper output of vital war materials, this 
is a feature worth checking. There’s a definite place 


in your department for Revolute 3H Automatic 


Blueprinting equipment . . . designed all the way 


through for high speed production of better blue- 


rints ... at less cost. 
I 


FIGHT YOUR PRODUCTION BATTLES WITH. BLUEPRINTS ro. ee 


outstanding Revolute fea- 
BLUEPRINT paper costs half as much as BLUEPRINTS stand up better in shop use 


tures see the Paragon- 
paper for other purposes ... about 2c per . . « will take more handling . . . don't 


sq. ft. show soiling. Accidental marks can't lead Revolute Blueprinting 


to misinterpretation. 
BLUEPRINTS give you good clear working 


copies from VanDyke negatives. BLUEPRINTS are authoritative . . . a direct 1041. Write for vour FREE 
order from the Engineering Department ; - 


. Men in the shop are accustomed copy today. Dept 2-G. 
to them. 


Equipment Catalog No. 


BLUEPRINTS improve with age . . . there 
are no chemicals left in the paper to turn 


yellow or destroy the paper. 
BLUEPRINTS are not easily sabotaged . .. 


BLUEPRINTS are easier to read. alterations are immediately apparent. 
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* By the thousands, Simpson Instruments are going forth to assume = 
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vital responsibilities in America’s march to victory—to help do the job — 


that must be done. ®& You will find them in active service on the fight- a WiC 
‘ ote ai ats ' high! 
ing fronts—maintaining vital communications, and keeping watch over ms 










the men and machines that carry the battle to America’s enemies on land oe 

color 
and sea and in the air. ®& On the home front they are helping impor- simp 
36-in 


tantly in the production of planes, tanks, ships and guns. ane 


SIMPSON ELECTRIC COMPANY, 5200-5218 Kinzie Street, Chicago, Illinois 
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Whether used as wiring or lug insulation or as conduit, 
this extruded plastic tubing will do a good job even 


fractional horsepower motors and on giant aircraft; 


and in rough-riding Army tanks. 
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RV-O-LITE 
XTE-30 


under difficult conditions. It has been employed on tiny, 


in the construction of sensitive laboratory equipment 
\ 

IRV-O-LITE XTE-30 is suitable for such diverse! 
installations because random samples consistently live 
up to these standards: 










rN ORTON csccsscsesssscssescttcssemsnsentnstisitanes 750 VPM 
nn TIRIOUND EES COUNCRNAOND ssssscoscassoocssonnonssanstnsosssasnbinovesveisssves .350 VPM The Rubicon Company has used IRV-O- 
Tensile Strength Lbs. per Sq. Im. -cncnnnnnnnnnnnnns 2,150 Se cohen af tchesnan ieee eae 
II is ccxronsscstcctscsoteesensvio eivaseosspnecaina 250% "the photo above, a length of bus bar insu- 
Resistance to Brittleness. Standard wall XTE tubing does not = lated with XTE-30 is being formed and 
. . - cut to fit a potentiometer circuit. 
shatter when slowly pinched with pliers at ...........—40 deg. F. = 
Life at 105° C........... as a SS 
Wemco Oil Immersion 48 hrs. at 100° C. Intact, can be flexed NEW! Most recent addition to the Irvington Fibron- 
Resistance to 50% Sulphuric Acid at 72° F............ Unaffected ized tubing line, XTE-130 was developed to withstand 
Resistance to 30% aoe Hydroxide at 72° F. Ree oe unusually high temperatures. Samples of No. 9 opaque 
ee rn enna xen —_ have yielded an oven life of 500 hrs. at 125° C. (257° F.), 
esistance to Coal Tar Solvents ........ccccccsssssssssssssssssessssssesesse ; 1000 hrs. at 105° C. (221° F). 
In addition to being unusually flexible and elastic over IRV-O-LITE XTE-130 offers a dielectric strength of 
a wide range of temperatures, XTE-30 tubing is also 1000 VPM both wet and dry, tensile strength of 4000 Ibs. 
highly resistant to tearing and abrasion. per sq. in. Although slightly less flexible than XTE-30 


IRV-O-LITE XTE-30 is produced in sizes ranging at room temperature, this tubing resembles it in other 
from A.S.T.M. No. 24 to 114” I.D. and in six opaque respects. XTE-130 is obtainable in black, green, white, 
colors, black, green, white, yellow, red and blue, to yellow, red, blue and clear, in A.S.T.M. sizes No. 20 to 
simplify identification of circuits. Standard lengths are 114” I.D. and same lengths given above. 
36-inch pieces and 25-ft. coils. Continuous length coils For additional information or for testing samples 
and cut pieces from 14” to 12” can also be furnished. write Dept. 56. 


Over 25,000,000 feet of IRV-O-LITE now serving industry 
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Special Assembly Method — show- 


ing single metal washer which 


facilitates protective coating Now I. T. & T. Selenium Rectifiers—in addition to the stand- 
against corrosion ard assembly —can be supplied with a special assembly, coated 


for protection against the corrosive action of salt spray, mois- 
ture and humidity. 






This means that I. T. & T. Selenium Rectifiers, noted for 
trouble-free conversion of A.C. to D.C., can now be used 
under the extreme conditions of marine and other high- 
humidity service. 


Standard Assembly Method —s/ow- 
ing conventional petal-shaped 
brass contact washer 


Compact, light in weight and electrically and mechanically 
stable—with no moving parts to wear out or cause failure— 
I. T. & T. Selenium Rectifiers are ready to tackle even tougher 
jobs than they have done in the past. 

Consulting Engineering services available for specific requirements. 
For descriptive bulletins address Engineering Department. 


ITs T Selenium RECTIFIERS 


SELENIUM RECTIFIER DIVISION 


1000 Passaic Ave. | 
East Newark, New Jersey THE 
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- N lamina plastic materials, as in so many 

others, the new conditions imposed by war have 

h- led to intensified research which has developed 
new products and new qualities that are certain to 

ly be valuable after the war. 


Formica, with the assistance of customers and 
suppliers, has had a share in this progress. Some 
of the new things: laminated plastic name plates, 
bs. glass cloth base insulating material to serve some 
of the uses of ceramics; arc resistant insulation, 
“Pregwood”, a light, strong, impregnated wood 
that serves many mechanical uses, and fluorescent 
instrument panels visible in the dark. 





When the war is over let us tell you about the 
| new things in Formica that might serve you better. 





5 _ THE FORMICA INSULATION COMPANY, 4638 SPRING GROVE AVE., CINCINNATI, OHIO 
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OF TE ACOEEES OF THE MeNSAce 


SYMONS OEWGRA Tow SERVICE SELECTED 


"29 TwS GOVT PAID 3 MINS=G WASHINGTON DC DEC 21 1942 915P ¢ 
(TWO) TO THE MEN AND WOMEN OF= 


HOOVER BALL & BEAROWM Co; = eitited og S 
n~ {4270 BE Pra 


sANNARBOR MICH= eye ome 


OCR ee 


CALLS 
ON THIS SACRED DAY OF OUR LORD WE THE SOLDIERS ON THE FIRING LIN 


GivE THANKS TO YOU SOLDIERS ON THE PRODUCTION LINE FOR THE SINEWS 


OF WAR THAT MAKE VECTORY POSSIBLE. WE ARE DEDICATING THIS CHRISTMAS 


DAY to THE DEFEAT OF OUR ENEMIES=-YES THIS CHRISTMAS DAY THE DAY 
AFTER AND EVERY DAY THEREAFTER UNTIL WE ESTABLISH PEACE ON EARTH 


fAND GOOD WILL TO MEN= 


>MACARTHUR, 
DEC 22 1942 927A. 


A Cable to Hoover 
LL |e Front 


Thank you — General MacArthur! We of Hoover are thrilled HOOVER 
BALL AND BEARING COMPANY 
with your cable. We are glad to know that Hoover Balls and Bearings ANN ARBOR, MICHIGAN 
Vanufacturer f 
BALLS, BALI BEARINGS, ROLLER BEARINGS 





are reaching you Okeh, and that they are contributing their part to the 
glorious achievements of you and your men. We'll keep ‘em coming — 
you can bank on that. Every one will be a hard, tough, dependable 


fighter. That's the way the men and womer of Hoover turn ’em out. 
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ES, COPPER’S NO. 1 JOB now is in 

“shooting” material. To keep the shooting 
going we must conserve behind the lines. 
Our part is to build more motor per pound of 
copper, and we are finding ways to do it. 




















Your part, in which we are ready to help, is to 
take extra care in picking the right motor to make 
sure that it is not bigger than needed. 











Before ordering, check with these questions: 


¥ Could you draw from your stock of spare 
motors? 


4 Any motors that could be taken from machines 
removed from production lines because of 
switching from peacetime to war work? 
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BIRMINGHAM « BOSTON e« BUFFALO 
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MINNEAPOLIS « NEW YORK « PHILADELPHIA « PITTSBURGH * PORTLAND, ORE. 
ST. LOUIS * SAN FRANCISCO « SYRACUSE, N. Y. © and other principal cities 
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BETTER PLAY STILLSAFER, 
MEN, AND MAKE IT 10 HP, 
WE NEED THAT EXTRA 9 
COPPER FOR SHOOTING NL. 9) 
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Could you get by with an open motor in place 
of an enclosed fan-cooled motor which may 
have been included in your plans? 


™ Would an intermittent-duty motor in a size 
smaller frame serve instead of a continuous- 
duty motor? 


Could you alter gears or pulleys to use next 
higher speed and thus drop a frame size? 


All of these mean friple savings: (1) man-hours, 
(2) machine-hours and (3) materials... . 
copper, steel, aluminum. 


Reliance men skilled in Application Engi- 
neering are ready to help in checking 
duty-cycles, torque requirements, speeds. 
Let them aid in fitting the right motor to 
our machine. That’s a definite part of 
our business. 
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LAND, OHIO 


\_ ] OW, as never before, brass is fighting for 


1 N America —helping our forces to smash 
the Axis ‘‘on the shores of Tripoli’ and else- 
where around the globe. 


Brass Cannons on Old Irons 


Helped America Defeat Tripo! Western brass has met every battle test to 


Sheathed with copper and with brass cannons fo 8 . . i : ° 
mounted on its decks, the Constitution was the which it has been subjected. It is playing a 
flagship of the United States fleet that bombarded : : . : : : 
nat aah ‘aadled the seeegion of Amarican vital part in today’s gigantic war production 
ships in the Mediterranean by the Barbary pirates. 


Famous for its historic battle with the Guerriere —in planes, tanks, guns, ammunition, trucks, 
off Newfoundland in 1812, it fought forty bat- 


tles and never knew defeat. and a long list of other fighting equipment. 
First on the production front and later on the 
battle front, Western brass is doing its part 
in this all-out fight for freedom. 


BRASS BRASS MILL DIVISION 


PRODUCTS Western Cartridge Company 


East Alton, Illinois 
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Present war production of Oster motors is based on 
the same sound, thorough engineering which for fif- 
teen years has built the reputation of Oster motor- 
driven appliances . . . The manufacturer who stands 
by the performance of his motors on his own equip- 
ment is taught in a rigorous school. He knows how to 
design a motor to fit the job. He has a vital interest 
in holding production quality up to the standards set 
by his engineering department. When you do busi- 
ness with Oster, you know you are dealing with 4 
John Oster Mfg. Co. seasoned, dependable source. 


of Illinois 
GENOA ILLINOIS 
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This shape is rolled from Aleoa Aluminum 
Alloy sheet in a single operation. Its use may 
take the place of a thicker extruded shape, 
thereby releasing metal and extrusion presses 
for production of vital war materials. Its pro- 
ducer is one of many companies who are roll- 
forming similar aluminum-sheet shapes. 


Many of these rolled-sheet shapes, being pro- 


duced today for war products, are made of 


heat-treated aluminum alloys to give them 


high strength. Often, the ‘‘as-rolled temper” 


strip is fed right from the heat-treating furnace 
to the forming rolls, before the metal can age- 


harden, thus avoiding distortion that might 


occur if heat treatment followed forming. 

Also shown above, in silhouette, are other 
rolled-sheet shapes. It doesn’t take much 
stretching of the imagination to visualize a 
great variety of these aluminum shapes used 
in numerous products. Exactly the right thick- 
ness and shape for strength and stiffness, but 
no more metal than is actually needed. 

The economies possible with large quantity 
production are certain to cause these alumi- 
num rolled-sheet shapes to be adopted widely 
for all kinds of postwar applications. ALUMINUM 
Company oF America, 2179 Gulf Building, 


Pittsburgh, Pennsylvania. 


ALUMINUM 
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t 
HELPS YOU PUT IT TO WORK : 
THER IMC PRODUCT | 
o c cTs This new book was offered for the first already calls frequently. Ask him about : 
Macallen Mica Products—Vartex Varnished Cloth time early this year. 40 Different insulat- Pedigree Varnishes. You can rely upon ¢ 
and Tapes —Varslot Combination Slot Insulation ing varnish materials are described in him for practical help. You can also s 
—Vernished Silk and Paper—Fiberglas Electri- easy-to-read charts giving essential tech- depend upon us for prompt shipment. 
eatiaeitaianinnins teidteling Dagens ent — eon Each — is Write for this new catalog. 
Press Boards —Siot Wedges —Diefiex Varnished aerial ale ceemenieal vn oe 
Tubings and Saturated Sleevings—National Hard The IMC Insulation Specialist i 
Fibre and Fishpaper—Phenolite Bakelite—Adhe- knows these materials and how to ee 
sive Tapes—Asbestos Woven Tapes and Sleev- get the most out of their use. He is LO 
ings — Cotton Tapes, Webbings, and Sleevings. ocated near you... perhaps he 
IND : 
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WHAT TO LOOK FOR 
IN FUTURE ISSUES 


Wiring Devices For The 
Combat Machine. Whether 
for airplane, tank or raval 
units certain highly special- 
ized wiring components have 
been developed for specifica- 
tion to meet difficult service 
conditions. 


Seal The Lubricant In And 
The Dust And Moisture 
Qut. Components’ which 
make the rotating shaft or 
bearing invulnerable to all 
ordinary adversities as well as 
some extraordinary ones. 


Which Motor Starter? 
Timely review of available 
types of starters which may 
be specified for integration 
within the complete electric- 
ally-energized product. 


Pressure-Sensitive 
Switches. Various types of 
control units available in 
standard and _  small-travel 
forms through which initiat- 
ing impulses may best reach 
the electrical circuit. 
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Another war-stimulated field with broad implications for the future. 


WHAT TO EXPECT OF MINIATURE MOTORS | 71 


Available in several basic types, the miniature motor is a flexible 
power source. 


WELDING METHODS FOR PERMANENT ASSEMBLIES __ 75 


Principal kinds and types of welding in quick authoritative review. 
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lo do a very exacting job, of course, to notable advantage. 
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METHODS 89 


How flat and radial contact surfaces may be fabricated within 
supporting mechanisms. 
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Timely review of alloys, fabricating methods and heat treating 
procedures. 
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ZINC ALLOY 
DIE CASTINGS RESIST 
SUDDEN SHOCK 


A shock absorber goes to war 


Every time a “jeep” bounces down on its axles, zinc alloy 
die castings are undergoing a complex impact and com- 
pression test—from which they emerge with flying colors. 
The load-carrying parts of “jeep” shock absorbers (see 
illustration) are die cast of zinc alloy. 

This use of die castings is not new. The same type of 
absorbers have been used on passenger cars for years. Asa 
matter of fact, it is the pre-war service record of these 
absorbers which has resulted in their adoption for “jeeps.” 
The entire recoil shock of the absorber is transmitted 
through 2 of the 3 zinc alloy die cast parts. 

In one issue of “The Alloy Pot” considerable space was 
devoted to a discussion of the strength characteristics of 
zinc alloy die castings. A copy of this issue will be sent 
to you promptly upon receipt of a request on your Com- 
pany letterhead. 


A WEAPON FOR CLOSE 
QUARTER FIGHTING 


Reports from Guadalcanal tell us that the elusive Jap 
appears from nowhere to face the advancing marine in 
the jungle. Such an experience is one that most of us at 
home can only dimly imagine, but it is reassuring to 
know that our marines are equipped with the efhcient 
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ZINC COMPANY 


“” 


FOR WAR TODAY—FOR YOUR PRODUCTS TOMORROW 
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fighting tool shown below to cope with such a situation 

There is nothing remarkable about the construction of 
this stiletto, but it has been carefully designed from three 
standpoints. (1) The blade is of finest grade steel to avoid 
breakage. (2) The zinc alloy die cast handle has a knurled 
surface to guarantee sure grip. (3) The blade is inserted 
deeply into the handle in the die casting operation to 
achieve permanent assembly of the two parts. 

Go to it, Marine—they asked for it! 


ECONOMY DOES NOT 
ALWAYS RULE 


Cost is not always the determining factor in product 
design. Although low cost and die casting are synonymous, 
many zinc alloy die castings are chosen primarily for other 
inherent qualities. 

Consider, for example, the reflector in the Signal Corps 
flashlight shown below. Although a reflector could prob- 
ably be produced as economically by some other means, 
this reflector is die cast of zinc alloy to gain certain 
specific properties. The principal requirement here is 
rigidity—to assure retention of the true parabolic curve 
of the reflector during finishing operations, as well as in 
subsequent use. As a zinc alloy die casting, rigidity is 
obtained in the bowl of the reflector, and its solid screw 
base is integrally cast. 

The elbow head of the flashlight is also die cast of zine 
alloy. This one-piece construction avoided expensive form 
ing and assembling operations. 
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Impact of War Upon Publishing 














pat n | War’s effect upon people and was left to each individual publisher, 
a industry continues to focus more and business publications generally will 
— more sharply, as time goes on, re- adopt a new trim size, the same as the 
Me 6 quiring constant adjustment to con- proportions of this the February issue 
| form to its insistent and expanding of ELECTRICAL MANUFACTURING. 
tuation. | needs. The editorial and advertising text 
ction of | pages remain the same size. The 
a or | Long established practices,pet only difference, therefore, is that 
knurled | policies and ‘‘must’’ rules are daily there will be less white space margins 
inserted | being cast into the discard. Manu- surrounding the contents of each 
ation to | facturers, merchants, professional page. 
| men, even plain people, have had to 
| reappraise the value of their contri- This is not a move which 
JOT butions to our economy and society © ELECTRICAL MANUFACTURING 
in terms of the war effort. would normally initiate, as a matter 
of policy, because it conflicts with 
product i Publishing has been no excep- what is considered good publishing 
onymous, | tion, surely. Quietly but nevertheless practice. However, we do it gladly 
for other | effectively, publishing has been per- and will continue to effect any other 
- severing against odds also it is mak- changes that will be considered a 
are | ing its contributions in the conserva- contribution to the war effort, but we 
or mesial tion of critical materials. Lead, tin, will stoutly resist the temptation to 
in certain copper and zinc have been used with couple these successive conservation 
nt here is greater discretion and have been measures with the indifference such a 
bolic curve conscientiously salvaged, releasing trend could conceivably encourage. 
aa 7 great quantities essential for our 
solid screw | country’s pressing needs. There now 


A bigger burden falls upon 
editor and publisher, in these times 
of accelerated activity of reader 
clientele and diminishing reservoirs 
of manpower and materials, to render 
Publishers had been asked for an alert, helpful and stimulating pub- 


arises the need for a reduction in the 
consumption of paper itself, due to a 
shortage of manpower. 


cast of zinc 


>nsive form 













suggestions as to how paper could be lishing service. To the utmost of our 
conserved and they recommended to facilities and resources, and with the 
Washington a 10 per cent cut. WPB usual excellent cooperation of our 
accordingly has issued a directive readers and our advertisers, ELECT- 
which permits publishers to consume, RICAL MANUFACTURING will per- 
this year, only 90 per cent of the severe in the constructive contribu- 
paper stock used in 1942. Although tions it is making to wartime product 
the manner of effecting this saving manufacture. 
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O CLARIFY the jumble of trade names and 
more or less complicated descriptive chemical 

terms that lie behind plastics would be an enor- 
mous task ; whole books have been written on the chem- 
istry involved in only one group of plastics ; the subject 
is all but unlimited. 

Since, such an intimate analysis would be largely 
valueless, this discussion will be confined to an effort to 
establish landmarks by which the engineer-designer may 
best evaluate facts and claims that may be presented to 
him by the plastic material supplier or molder. The 
professional plastic engineer has a highly specialized 
place that is all his own and in relation to which most 
product development engineers must remain literal 
amateurs. 

Plastics, as defined by common usage, include in the 
order of their introduction: celluloid, casein, asphaltic 
or cold mold, and synthetic resins. Technically speak- 
ing rubber is a plastic too but, to date, it has not been 


















so associated. However, with the work now being 
Fig. 1 Fig. 2 
Methane Series PROPERTIES 
Methane CH, 
Ethane CoH, 
Propane C3Hs 
Butane C,Hio = as 
Ti adiene C.His . Nema Grades 
Tensile Strength Cb. per sq 
Ethvlene Series in.) x 1,000 
Ethvlenc C:H, Flexural Strength—Trans- 
Propylene — C3Hs verse (Ib. per sq. in.) x 
Butylene C,4Hs 1,000 
Amylene CsHio0 Compressive Strength (lb 


x 1,000 
Moisture Absorption (% 


per Sq in 
Acetylene Series 


Acetylene CoHe 24 hr. immersion 
Propine C3H, Dielectric Strength (volts 
Butine C,He per mil 

Pentine CsHs Power Factor at 10® cycles 





( 
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Various atoms of carbon 
and hydrogen can be 
grouped in series. 


Dielectric Constant at 10° 
cycles 


Loss Factor at 10® cycles 


the demarcation 


between the rubber industry and the plastic industry 


done to develop rubber substitutes, 
will become less and less distinct so that, in the not too 
distant future, rubber and its substitutes are likely to 
take their place in this picture. 
The importance of celluloid (cellulose nitrate) and 
casein (derived from milk) is relatively minor in rela- 
tion to strictly electrical products. Asphaltic or cold 
mold products are desirable from a cost angle and in- 
volve little or no chemistry. It is 
which lead to the many amazing results accomplished 
in recent years; the direct outcome of the research and 
exploitation of the possibilities furnished by organic 
chemistry. . 


the synthetic resins 


A resin is an amorphous solid or semi-solid organic 


OF 


You Will be Making the Most 





As with lighter metals,* wartime spe- 
cification points for plastics reveal] 
some astonishing opportunities for the 
engineer-designer, today—and tomor. 
row. Not only have chemical knowl. 
edge and techniques of molding and 


laminating progressed but resourceful. 


~_—“—_—_—rrenm=—~—" "1 0 2O0£°200©0© €£0 O00 00000 EOOOEO™O™O™*™™—OOOONN 
substance. Now, organic chemistry obtained its name 
originally from the fact that it dealt with those com- 
pounds that needed life or growth. Today, it is primar- 
ily related to carbon and, in combination with it, hydro- 
gen, oxygen, and less frequently phosphorus, nitrogen, 
sulfur and the like. 
of organic chemistry are best illustrated by the simplest 


The problems involved in the study 


ot its comp uunds—those formed by the union of carbon 


and hydrogen, namely the hydrocarbons. Even though 


LAMINATED PHENOLIC PLASTICS 


A sbestos 


Paper Base Grades Fabric Base Grades Grales 


XX |XXX! XP | XXP|XXXP| C | CE L | LE| A JAA 
8 7 8 ~ 7 95 | 8 9/85] 8/10 
16 18 15 16 15 20 17 20 19 16 | 20 
34 32 22 ‘5 Z5 38 36 35 37 | 36 58 


1.3 1.0 3.0 1.3 1.0 1.7 1.2 14 09 


500 450 500 500 450 120 | 300 | 120 | 200 | 135 | #0 


4.0 2.14.5 140 2.7 10.0 | 3.5 |10.0 | 4.5 | 15.0 }15.0 
5.0 | 4.8 5.0 | 5.0 4.5 Bast eee 7.0 | 5.0 131 Fa 
0.20 | 0.15 | 0.22 |} 0.20; 0.12 0.70' 0.30) 0.70} 0.22 | 1.12)1.12 





the elements combine directly only with difficulty, the 
number of compounds is very large and, theoretically, 
if not practically, unlimited. This may be explained 
by the fact that the carbon atom has the ability to unite 
in chains. Referring to Fig. 1, it is seen that in the 
carbon hydrogen compounds shown, the compounds in 
the methane series can be represented by the type for- 
mula C,H.» ,., the compounds in the ethylene series by 
C,H.n, and those of the acetylene series by CyHwn-» 
The type formula of the compounds in these three 
series indicate that there is no limit to the number of 


carbon and hydrogen atoms that can unite to form a 


*See also, “You Will Be Making the Most of Lighter 
Metals, Later On,” ELectricAL MANUFACTURING, November 
1942. 
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ness in the development of uses has 
increased along with expansion of pro- 
duction facilities for plastic materials. 
All of which adds up to the unavoid- 
able conclusion that plastics will be 
more liberally specified than ever 
before in new, peacetime products. 


———eerreseesenseer esse eee s_es=SE Owes 


molecule which is entirely different from the principals 
of inorganic chemistry. 

These compounds cannot be explained by the usual 
conception of inorganic chemistry because on the sur- 
face it appears that the valence of the carbon atom is 
different in each compound. But if the chain idea is 
considered all these compounds behave themselves as 
they should. Methane, with one carbon atom in com 


bination with four hydrogen atoms, is shown as follows : 
' 
H— — 
bens 
Ethylene, formed from two carbon and four hydrogen 
atoms, can be represented: 
KH- “FI 
and acetylene, having two carbon and only two hydro 
sen atoms, using the chain representation, becomes: 
H—-C=C—H 


In each of the representations the lines indicate the 


lig. 3 


holding forces or valence of the element. 


n 





Some typical cold-molded parts 


Since carbon 


has a valence of four and hydrogen one there must be 
tour lines from each carbon atom and only one from 


KH the hydrogen. 


Sut ethane, which is of the methane 


series, has two carbon atoms in combination with six 
hydrogen atoms. 


To maintain the proper valence re- 


lationship its representation must be 


Ht OF 
H—-C-C—H 
me 


continuing the same general configuration, normal pen- 
tane is represented by 





Fig. 4 PROPERTIES OF BASIC SYNTHETIC RESINS 
Polvvinyl 
Phenol Urea Melamine! Cellulose | Cellulose Acrvlic Poly- Chloride Aniline 
Formalde- | Formalde- | Formal- Acetate Acetate Polystyrene Resins vinyl and Formalde- 
hyde hyde dehyde Butyrate Chloride Acetate hyde 
Type Thermo- Thermo- | Thermo- | Thermo Thermo- Thermo- Thermo- | Thermo-| Thermo- Thermo- 
setting setting setting plastic plastic plastic plastic plastic plastic plastic 
Specific Gravity 1.3-1.5 | 1.45-1.50 | 1.7-1.8 | 1.3-1.6 | 1.2-1.7 1.07 1.2 1.7-1.8 | 1.31.4 | 1.21.3 


Tensile Strength Clb. per 
sq in 

Compressive Strength 
lbs. per sq. in 


6000-11000; 5000-12000 5000-7000 3000-6000'2800-9900 


25000-35000 20000-30000 5000-12000 7500-30400 


Impact Strength (ft. lb 





per sq. in. 
Charpy 1.2-1.4 2.2-5.2 0.8-4.4 
Izod 0.20-0.28 0.26-0.35; 0.5-1.2 0.7-4.2 
Water Absorption (% 0.2-0.6 1.0-3.0 0.2-0.5 | 1.42.8 0.8-1.1 
24 hours immersion 
Dielectric Strength (Volt 
_ pet mil 300-500 500-700 350-500 | 400-800 350-900 
Power Factor (° 
60 cycles 2.0-4.0 4.0-5.0 12-16 1.0-6.0 1.0-6.1 
_ 10° cycles 1.0-5.0 2.7-3.0 1.0-5.0 0.8-5.2 
Dielectric Constant : 
60 cycles 5.0-10.0 7.0-8.6 3.5-6.4 3.5-6.4 
10° cycles 4.0-8.0 6.6-7.7 3.2-6.2 3.2-6.2 
Loss Factor — 
60 cycles 10—.40 28—-.51 035—.384 |.035-.390 
10° cycles 04-.40 18—.23 032-.310 | .026-.323 
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5000-9000 4000-6000 4000-8000/8000-10000|} 8000-11000 


11500-13500 10000-15000 7500-8500 18000-20000 
3.0-4.0 

0.40.6 2.0-8.0 0.33-0.38 
0.0 0.3-0.5 0.0 0.05-0.15 | 0.03-0.08 
500-550 500 500 400-500 600-700 

0.02-0.03 5.0-7.0 3.0-8.0 | 1.0-4.0 0.2 

0.02-0.04 1.53.0 3.0-5.0 | 1.02.0 0.6 
2.5-2.6 45.7 0-4.0 | 3.0-4.0 3.6 
2.5-2.6 2.5-3:3 2.5-§.0 | 3.0-3.5 3.6 

00050-.00078; .170—.259 09-. 32 03-.16 .0072 

00050—.00104; .038-.105 | .075-.25 03-.07 0216 





The foregoing representation of pentane, the so 
termed normal pentane, is very consistent with ethane 
and methane but, fortunately or unfortunately, the given 
hydrogen and carbon atoms will not always behave in 


such an orderly fashion. They can also line up as 
follows: 
rH 
o 
Hom AS 
es 
= C= 
“He 


which still keeps all the valences balanced using the same 
number of hydrogen and carbon atoms but giving an 
entirely different product, iso-pentane. 

In fact there is a third combination of the four car- 
bon and twelve hydrogen atoms, forming neo-pentane : 


Normal pentane, 1so-pentane and neo-pentane, though 
all having the same chemical formula C;H ,., are three 
separate distinct compounds having different properties. 

Therefore, even in the most simple chain of organic 
compounds, the complication and confusion that can 
result for the electrical engineer-designer who tries to 
stretch his basic chemistry to comprehend the ramitica 
tions involved without even getting into the more com 


plex commercial plastics, is readily to be appreciated. 


IT IS REARRANGEMENT OF ATOMS 


HIS rearrangement of atoms is utilized in the pro- 
Pees of plastics, a whole series being obtainable 
starting from the same basic raw materials, the end 
product depending on the method of treatment. Con- 
fusion can be avoided and a more intelligent approach 


1] 
i 


realized if the product designer will stick to fundamen 
tals, master the sometimes tricky chemical names for 
the plastics available, so that he can utilize those plastics 
which most nearly meet his design requirements no 
matter who the supplier may be. 

Plastics can be divided into three groups depending 
upon their method of fabrication. hey can be cast, 
laminated or molded. Cast and laminated plastics have 
made it possible for the synthetic resins to achieve their 


present place of importance in complete electrical prod 





Fig. 6 Color potentialities extend with the urea-formaldehydes 





















































ucts and components, particularly for insulating pur 


poses. Cast plastics are produced by pouring the 
. . = 5s 
oC ( andar ‘Uri ; 
molding compound into standard molds, curing without 


pressure, and then machining to the desired configyr: 
. - . . a s d- 
tion after casting. In like manner laminated Plastic 

as S 





Fig. 5 Vacuum cleaner parts of phenol-formaldehyde 


may be prefabricated by a plastic supplier in sheets or 
tubes and then fabricated into the desired final forms 
by the product manufacturer by machining or punching. 

Originally the fabrication of the cast and laminated 
plastics merely consisted of simple machining opera- 
tions but, with the advent of tougher and more uniform 
prefabricated plastics, practically all the bending and 
forming operations which can be performed on metals 
can be done on plastics with slight modifications of the 
procedure. In fact bending and forming operations on 
sheets of thermoplastic materials can be done more 
readily than on metals if heat is applied in the forming 
of the plastic. An example is shown in Fig. 8. 

\ recent development, still in its infancy, which will 
hear watching and investigating is the combination of 
induction heating with the forming and drawing proe- 
esses mentioned. \Whenever an insulator is placed in 
an electric field, energy is absorbed by the insulator, 
this energy appearing in the form of heat. The heat 
so produced is uniformly distributed throughout the 
dielectric insulator, the amount of heat produced being 
proportional to the power factor of the insulator at the 
frequency considered. Induction heating produces 4 
more satisfactory condition than can be obtained with 
conduction heating from an external source of heat 


Continued on p. 128 
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What to Expect 
of Miniature Motors 


HOSE small electric motors, variously known as 

midget, miniature, decimal-power, etc., may best 

he considered to hegin at ratings of 459 hp. and 
continue on down even to 000 hp., sometimes even 
less than that. They are widely specified by the engi 
neer-designer of small electrically-energized products, 
particularly in today’s wartime special-purpose develop 
ments. Their reliability, light weight and small di 
mensions as well as availability of types to operate 
nl single phase ac., dc. or even dry cell sources of 
energy are outstanding advantages. 

In spite of their small dimensions, these motors 
must do their job smoothly and efficiently and in 
some respects meet more rigid performance demands 
than most larger ones. One of these is freedom from 
producing radio interference. Of all the requirements, 
‘ high starting torque is the one most frequently de 
sired. There are cases, however, where a motor with 
no starting torque 1s an asset. 

In this field background research and development 
work has been intense ; relatively slight changes have 


vielded pronounced improvements in performance. 
TORQUE CONSIDERATIONS DOMINATE 


T IS well known that larger machines develop 
ir other than those produced electrodynam 
ically. But these extras are small, usually too small 
to be taken into account. They do show up occa- 
sionally, and in important situations. For example, 
in the starting up of a synchronous motor, such a 
wit runs as an induction motor up to. slip speed. 


SHUNT 
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Torque characteristics dominate in the 


field of smaller motors. The over- 


coming of friction in driven parts is 
often the major job that the power 
unit has to do. Widely specified in 
various war products today, the minia- 
ture motor deserves to be better 
understood—that it may be selected 
to do well the task for which it has 


been chosen. 


LAA LLLLIIIIIAAAMAAEMAAAARDAAAAAAAAYNS 


Then, on application of the de. field, it is pulled up to 
its synchronous speed. This action is due to what 
is known as reluctance torque. 

What are the possibilities of producing torque with- 
out any armature winding? Assume a single phase 
field and a smooth iron armature. Here the mag- 
netic effect will lag on the magneto-motive force. If 
these quantities are plotted, the well known hysteresis 
‘oop is obtained. The loop that is obtained from the 
-<t-up considered, would be different from that ob- 
tuned from a simple iron cored circuit, due to the 
air gap. 

The effect of the air gap is all important, and may 
he appreciated by reference to a simple illustration. 
In lig. 1, curve a b ¢ d shows the standard loop for 
an iron core, while the straight line AOB shows the 
-H relationship for an air gap. Due to different 
lengths of the two component paths, the scales for 
the two graphs will be different. But for our pur- 
poses, we pass over this point and consider the lengths 
to be equal. For any given flux density, as OX, the 
magnetic force required will be the sum of those re- 
quired to produce the flux density as in the iron (XY) 
and in the air gap (XZ) respectively. This gives a 
point L on the new hysteresis loop (a,, b,, ¢,, d,). 
The etfect is to flatten the loop reducing the remanent 
magnetism from Ob to Ob,. From our point of view 
the most important effect is the reduction of the angle 
(a) between the flux and the magneto-motive force. 
Since it may be shown that the torque 

T « ® F sin a 
the presence of the air gap reduces the torque. This 
torque is independent of the speed at which the arma- 
ture revolves. It is evident that of the hysteretic 
energy in the primary only the part (1 S) sina is 
converted into torque. Here s is the slip. A motor 
built on this principle would have only a low efficiency 























and a low torque. 


in all iron cored armatures. 
On slotting the armature in the 


Reluctance Torque. 


above machine and so providing the rotor with salient 


Thus this method has not 
developed, but the torque due to hysteresis is present 


been 


be proved theoretically that this power is 


poles, the reluctance of the air gap will now vary as 


shown in Fig. 2. 


In the case shown where the num- 


ber of poles on the field and armature are the same, 


the reluctance moves through a complete cycle be- 


tween one stator pole and the next. 


values of the reluctance coincide with the axes of the 


pole and of the interpole. 


To demonstrate 


WHAT TO EXPECT OF NINE DIFFERENT 
TYPES OF SMALL MOTORS 


Table I 
Motor 
Construction 
Supply Field Rotor 
Split Perma- 
Phase nent 
Ac. Magnet 
or dc 
Single Field 
Shaded | Perma- 
Phase Pole nent 
Magnet 
or dc 
¢ Field 
Impulse) Magnet 
Field 
| 
| Split Ck 
Phase 
High 
Torque 
Type 
Low 
Torque 
Type 
Shaded S i R 
Pole 
Dc. Shunt Arma- 
or Per- | ture 
manent 
Magnet 
ete | Series Arma 
ture 
Jni- on | dc 
versal 
on | dc 


luctance we consider the flux in the air gap to be sinu- 
This gives the back emf. and applied voltage 
the 


soidal. 


as sinusoidal (Fig. 3). 
hysteresis loop and the reluctance curve the instan- 
taneous values of the current are obtained. 
Likewise the 
power p is the product ei. This curve, it will be seen, 


plotted in Fig. 3. 
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the 


effect of 


Speed 
Character- 


IStICS 


Synchro- 
nous 
3600 rpm 


Synchro- 
nous 


3600 rpm 


Synchro- 
nous 


3600 rpm 


Constant 
Below 
Synchro- 
nous 
speed 
3600-1500 
Constant 
Below 
nous 
Synchro- 
nous 
speed 
3600-1500 
Constant 
Below 
Synchro- 
nous 
speed 
3600-1500 
Constant 
at 
3600-1500 


Constant 
3500-1000 


Variable 
4000-1000 


10,000-4000 


the 


Sp | 


t ceca 


Control 


No 


No 


No 


No 


No 


No 


A djust- 


Voltage 
Control 


Voltage 
Control 


The 


variation 


of 


extreme 


Reversing 


At 
Rest 
Yes 
Changing 
Connec- 
tion 


Yes 
Using two 
shading 


coils 


By change 
ot 
Starting 
Impulse 
Changing 
Connec- 
tion 


Changing 
Connec- 
tio! 


Changing 
Connec- 


t10on 


By use of 


two shad- 


ing coils 


Yes 


No 
Requires 
Special 
Design 
Requires 
Special 
Design 


Run- 
ning 


No 


) 


N 


No 


No 


No 


No 


From considerations of 


These are 
instantaneous electric 


rc 


where 


has a larger negative loop than positive 
gives a net negative power or 


P 

iN a constant 
f = frequency 
| current 


-K f I? sin 2a. 








loop and $0 
motoring power, It may 


given by 


a = angle of displacement of I on F 


In plotting Fig. 3 there was the 


that the rotor was rotating at synchronous spee 


tacit assumption 


that the reluctance and flux move in synchronism, of 


d. From 


the expression for the power it is seen that the maxi 


Torque 

Torque | Break- 

Starting | down 

Very low | Me- 
dium 

Low Me- 
dium 

Nil Me- 

dium 

Medium Me- 

l times dium 

full 

load 

torque 

High 2.5 | High 

times 

full 

load 

torque 

Low Me- 
dium 

Low Me- 
dium 

High 

Extra 

High to 

4 times 

full 

load 

tor que 


motors 


Field Production 


mum occurs when a is 45 


Radio 
Noise | Inter- 
ference 
Nil Nil 
Nil Nil 
Chatter Yes 
noise 
ot field 
contacts 
No No 
No No 
No No 
No No 
Slight Yes 
Brush 
noise 
Yes Yes 


there 


example in power factor. 
is the further possibility known as the shading coll 


should be 


. This ce ndition gives a 
series Of — unidirectional 
negative as in Fj 

f € loops as In | ig. 4 
When the rotor is not ryp- 
ning at exactly synchronoys 
speed the power — curve 
would consist of alternate 
negative and positive loops. 


But due to the relative 
shift between the various 
components the — duration 


and the amplitude of the 
power loops would vary, 
\t standstill 
would 


the loops 
equal areas 
above and below the base 
line. The result would be 
net 


have 


no and so no 


Once the 
rotor rotates, the negative 


power 
starting torque. 


loop is the greater. Torque 
is now present and the rotor 
reaches synchronous speed 
ina few cycles. The actual 
time taken depends on the 
relative proportions of the 
pole dimensions, etc. With 
unsuitable relations between 
the stator and rotor poles a 
phenomenon known as 
“cogging” results. This pro- 
duces a noisy machine, and 
in addition produces distor- 
tion in the magnetic field. 
The latter, if the motor 1s 
connected to an acoustic i1- 
strument, would cause 1- 
terference. 


Electrodynamic Torque 

This torque is well known 
to all engineers. Its pro- 
duction requires that we 


wind our armature. Then 
the power in the armature 


is given by el. 


For successful operation ot such 


produced a revolving field 


from a single phase source. This may be done by phase 
splitting using either a resistance or a capacitor. The 
latter gives a better performance in some respects, lof 


For the midget motor there 
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UNDAMENTALS allied with hysteresis 


See also accompanying text. 


Fig. 1 


torque 


In Fig. 5 is shown the essentials of a typical pole. 
n _ ? : ‘ 7 ‘ ; 
The main winding is marked AA while the shading coil 
his 
coil may consist of any number of turns provided 


BB 1S wound in the slotted portion of the pole. 


; 
the ends thereof are short circuited. The secondary 
will thus set up a flux opposite to the main flux within 
the shortcircuited coil. Thus in one section of the 
pole the flux will be the vector sum while in the other 
difference. Vectorially 
represented by 


it will be the vector these 


two resultant fluxes will be the diag- 
onals of a parallelogram. We now have two fluxes 
displaced from each other. In essence we have a 
revolving field. Since the quantities (#1 -+ 2) and 
(1: 2) are not equal the field is what is known as 
elliptically rotating. 


and an increase of losses and of noise. 


This causes a reduction of torque 


\n alternate method of showing that a shading coil 
produces a rotating flux is to note that the current 
induced in the shading coil will oppose any change in 
So if the flux of the main coil is 
decreasing, the current in the shading coil is greater. 
The flux in the shaded portion of the pole is now 
greater than in the unshaded portion. 


the flux leakages. 


When the main 
flux is increasing, Opposite conditions obtain. The flux 
in the unshaded part is now the greater. In this way 
there is a shift of the maximum flux from the shaded 
to the unshaded pole pieces. 

Motors built on this principle have a low starting 
torque, and are subject to severe action, 
It is found that the starting torque may be improved 


“cogging” 


by decreasing the resistance of the shading coils but 
this gives poorer running conditions. A better way of 
improving the starting torque is by the insertion of 
magnetic bridges between the poles. This has the 
effect of increasing the mutual flux. When the rotor 
is of the squirrel cage type, the motor is of the in- 
duction type. A synchronous type is developed by 
substituting a permanent magnet or by use of an arma 
lure using an iron having high remanence. This 
motor is of the self starting type. 

Impulse Field—The midget motor having the im- 
pulse field was probably the first developed. 
how this type operates, let us consider a rotor having 
a salient bipole system. 


‘To show 
On exciting the field by a 
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pulsating ac. 
field axis. 


field, the rotor will set itself along the 
There is an initial torque which pulls the 
rotor into line. If the system had inertia, it would 
overshoot the mark and be pulled back again. It 
would oscillate and finally settle down. 
the field is broken 


stable p sition. 


Now suppose 
reaches its 
The inertia would cause the armature 
to continue to revolve. 


before the armature 


If now the field is made in 
the reversed sense to the above just prior to the rotor 
reaching its second stable position an impulse in the 
same direction as before would be experienced. By 
a repetition of the make and break of the field circuit 
the rotor would run up to synchronous speed. This 
type of motor is not self starting but requires help to 
get under way. The torque that is developed depends 
on the size and the duration of the impulses given to 
the field. 

Commutator Types—\When the supply is dec., the 
wound armature with commuator type must be used. 
This type is more expensive than the other types but 
gives better performance. For dc. the usual types are 
As the theory of this 
will confine our remarks to 


the shunt or the series type. 


class is well known we 
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Fig. 2 Reluctance torque; indicative scales only. See text. 
Fig. 3 Factors related to reluctance power. 
Fig. 4 Double-frequency power at synchronous speed ( a=45° ). 


we 
















































the torque characteristics. In the shunt motor, the 
speed and torque are constant. Speed variation is ac- 
complished economically by variations of the field. 
The series type has a very good starting torque. As 
the speed increases the torque decreases in hyperbolic 
fashion. 

A modern development which reduces the size is to 
dispense with the field winding in the case of the shunt 
motor. A permanent magnet system employing one of 
the newer magnetic alloys is used. The torque with 
this motor is constant. 

Commutator motors may also be employed on ac. 
supply. Here conditions are different from those dis 
cussed above. Consider first the series motor, here if 
the dc. supply is reversed the motor revolves in the 
same direction as before. So it is possible to drive a 
series motor from ac. supply. But when this is done, 
the poles must be laminated to increase the efficiency 
and the winding distributed so as to provide for com- 
pensation of the transverse effect of the armature to 
improve the power factor. On a universal motor the 
motor must be of the ac. type. Such motors give good 
torques. If the load is likely to be light it is essential 
to provide some form of governing device to keep 
the speed within reasonable limits. 

The shunt motor on ac. produces only a small torque. 
This is due to the field current lagging by almost 90 
on the applied volts, while the armature current is 
almost in phase therewith. There is thus little elec 
tric power in the armature. 

\s indicated in Table I, speed and torque character 


i 





Fig. 5 


Shaded pole fields may be considered to be elliptically 


rotating. Here is the relationship with g, Increasing 


istics may be readily summarized. In the engineering 
of any product the characteristics of the device mys 


be studied. 


t 
Its application, supply, torque and speed 


When this is done. 
then motors having the requisite characteristics myst 


requirements must be catalogued. 
be tried out. It is essential unless very large quan- 
tities are to be used that the manufacturer's standard 
motor only is employed. 

The life of these motors depends on whether or not 
there are contacts. Thus the impulse motor may have 
the shortest life at some 1000 hr. while the induction 
or the synchronous type will give trouble free opera- 
tion for a very long period. The other subject of radio 
interference follows the same lines since sparking at 
the brushes is the main cause of this. 





MULTIPLE UNIT RADIO EQUIPMENT FOR FLEXIBILITY 


Based upon three cell structures and using only one 
type of tube in the entire circuit regardless of com 
plexities, the Electronics Division of the Harvey Ma 
chine Company has introduced an unusually flexible 
method of assembling radio communication receivers. 
Thus, each receiver of the new type has an assembly 


of four or more cells each of which is a complete ele 
Three ty 


ment of a radio circuit. pes of cells are pro 





radio frequency, intermediate fre- 
It is stated that 
this eliminates approximately 95 per cent of the hook- 


duced in quantities : 
quency and audio amplification units. 


up wire usually required in a receiver in addition to 
permitting the use of but one type of tube though six 
or more different types are usually needed for conver- 
tional practice. Notable flexibility in manufacturing 
operations thus becomes possible. 

It is further pointed out that an unskilled operator 
may replace a cell from stock to effect repairs without 
the need for solder, circuit diagrams or radio tech- 
nician’s experience. If a tube is damaged or burned 
out, one type of tube is used throughout the entire 
receiver which reduces to a minimum the service parts 
pre blem. 

In the construction of individual cell-units for a 
typical aircraft receiver of this type approximately 5 ft 
of hook-up wire, high on the priorities list, is required 
whereas conventional chassis-type radios call for more 
than 100 ft. of hook up wire with scores of solder 
connections The accompany illustration shows 


ig 
four cell mobile equipment receiver in the foreground 
and a nine cell aircraft receiver with automatic direc- 
tion finding, four frequency bands and operation from 
either loop or antenna in the background. The only 
difference between the two receivers is in the number 


of cell units used in their assembly. 
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elding Methods 





for Permanent Assemblies 


LECTRIC welding has, in the past few vears, 
become one of the most widely specified methods 
for product fabrication. Many parts, formerly 
made of castings, are now of welded construction, Phe 
wide acceptance of this method of fabrication makes tt 





As with other product development 
and fabricating practices, electric 
welding has advanced notably during 
wartime. Here is a review of the basic 
types of such production methods the 
end result of which is the permanency 


and strength of the welded joint. 
eee PPP PB DBD DPD PPD PPD PDD DDD DDD DAD Dd 


This dis 


cussion will review briefly the various methods of elec- 


unnecessary to argue the merits of welding. 


tric welding together with indications of the results 
which may be expected with them. 

Electric welding is not a new process; it is almost 
as old as the electrical industry itself, but the many ad 
vances made in welding techniques and in available 
equipment during the past few years do account to a 
large extent for the increased acceptance of the assembly 
method that it today offers. 

In addition to electrical methods of welding there 
are of course, others, such as forge, oxy-acetylene and 
thermit 
field of application and is widely used. 


processes, each of which has a very definite 
However, this 
discussion will be confined to electrical ways. 

There are two basic ways of welding electrically 
Both 


arc and resistance welding may be accomplished in var- 


which are known as are and resistance methods. 


ious ways. In any method of welding, metal parts are 
jomed by localized heating until the metals fuse to- 
gether. The type of work being done and the eco 
nomic considerations are determining factors in choos 
ing the method to be applied to a specific job. 
Are welding is the oldest method and dates 
1881 when the carbon are 


from 
was first used. The carbon 
arc is used with de. and mainly for non-ferrous metals, 
but with an external shield it may be used for welding 
steel. The metal used in the weld may be supplied by 
the work itself, or if additional metal is needed it may 
be supplied with a filler rod which is fed into the are 
and fused into the joint. One of the limitations of the 
method is its unsuitability for vertical and overhead 
work, 

he de. arc, as ordinarily used, makes use of the 
work as the positive electrode with the welding rod 
serving as the 


negative electrode. This is commonly 
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called straight polarity. The filler rod should be chosen 
to suit the work as it supplies the material needed to fill 
the jomt. Welding is sometimes done with the work 
negative and the electrode positive, and is known as 
reversed polarity. The choice between the polarities is 
due to the fact that the greatest amount of heat is de- 
veloped at the positive terminal. As the mass of the 
metal to be welded is usually large, its ability to con- 
duct heat away from the joint is relatively great, so 
that there is ordinarily an advantage to making the 
\When working with thin 
sheets, however, it is sometimes advantageous to make 


work the positive electrode. 


the work negative, which means to reverse the polarity 
and reduce the likelihood of burning through the metal. 

\lmost any type of welding can be done with the de. 
arc. The efficiency of the equipment is usually not as 
is usually preferred for 
The 


arc voltage varies from 15 to 40 volts, depending on 


high as that for ac., but it 
vertical and overhead work and for outdoor jobs. 


the current required to produce the necessary heat for 
the weld. Considerable skill is required on the part of 
the operator to maintain the are. The are should be 
kept as short as possible in order that excessive oxida- 
tion may be avoided. Are welding generators are de- 
signed with drooping volt-amp. characteristics, which 
makes it easier for the operator to maintain the arc, 


and limits the current at short circuit when the are is 
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struck. In large, multiple-operator installations, one 
generator may be used to supply several arcs. Each 
circuit in such an installation has an adjustable series 
resistor which takes the place of the field control of the 
single units. 

The use of ac. for arc welding was not very success- 
ful when first attempted. Early troubles were found 
in the maintenance of the arc when the voltage and 
current waves passed through zero. One method used 
to overcome this trouble involved the superposition of 
a high frequency voltage upon the arc, thereby main- 
taining it. Such apparatus was necessarily complicated 
and somewhat unpopular. The introduction of coated 
electrodes made the ac. are practicable, however, and 
it is now used a great deal. The equipment for the ac. 
are welding outfit consists of a transformer with taps 
for varying the current and a series reactance, which 
serves to give the desirable drooping volt-amp. char- 
acteristic. The welding transformer may be built with 
an inherently high leakage reactance, which serves the 
same purpose as the series reactance, thereby giving 
the transformer itself the proper terminal characteris- 
tics for the job to be done. 

The metal electrodes, or filler rods, may be either 
bare or coated. The surface of the bare electrode is 
usually oxidized, as the oxide tends to assist in main- 
taining the arc. This sort of electrode is not satisfac- 
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Fig. 1 Schematic circuit diagram for a 
simple spot welding machine. 


tory for use with the ac. arc, but it may be used suc- 
cessfully with de. The coated electrode is usually used 
at present for dc. welding and it is practically essential 
for satisfactory work with ac. The coating serves sev- 
eral purposes. It vaporizes, thus producing a gaseous 
shield around the work, which tends to stabilize the arc 
and limits the access of oxygen to the fused metal. 
Some coatings also serve as slag to refine the metal in 
the weld, and alloying elements may be added to the 
weld by the proper choice of coatings. The physical 
properties of a welded joint made with coated elec- 
trodes are superior to those made with bare electrodes, 
so that at present the use of bare electrodes is restricted 
to work which carries only static loads. The following 
data will serve to give a comparison of the results ob- 
tainable with bare and coated electrodes for steel: A 
good weld made with bare electrodes should have a 
tensile strength of 40,000 to 55,000 Ib. per sq. in., an 
elongation of 5 to 10 per cent in 2 in. and an endur- 
ance limit of 12,000 to 15,000 Ib. per sq. in. A good 
weld made with coated electrodes and of the same ma- 
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terial should have a tensile strength of 65,000 to gs 
lb. per sq. in., an elongation of 20 to 


000 
ration « SO per cent in 2 
in. and an endurance limit of 28,000 to 30,000 J} 
Sq. in. | 


per 


The electrode size is determined by the current neces. 
sary for the work and electrodes range in size from 3/ 
to 3g in. diam. For manual work, the electrode length 
is approximately 18 in., but in some applications of 
automatic arc welders, the electrode is furnished on : 
continuous roll. Such a method has the advantage a 
reducing scrap end loss, which may run about 15 per 
cent for filler rods. 

Steel is the most easily welded material, particularly 
with the electric arc. Non-ferrous metals are not easily 
: . 1 to pro- 
mote oxidation. Welding of such metals js usually 


welded by the arc, as high temperatures ten 


made by the oxy-acetylene methods. Resistance weld- 
ing may be used for some materials and will be dis. 
cussed later. 


WITH ARTIFICIAL ATMOSPHERES 


ON-FERROUS metals and many alloys can be 
N welded by the atomic hydrogen arc. In this 
method an are is struck between tungsten electrodes 
and a fine jet of hydrogen is forced through the are. 
The heat of the are breaks the hydrogen molecules down 
to hydrogen atoms. In recombining to form molecular 
hydrogen, a great deal of heat is liberated, which re- 
sults in a flame of higher temperature than any other 
known, but lower than that of the arc itself. The 
hydrogen atmosphere is highly reducing in character so 
that oxidation of the welded joint is prevented, result- 
ing in welds practically as good as the parent metal, 
This method is also used in hard facing operations with 
materials such as tungsten carbide, as the application 
of this material requires a reducing atmosphere. Other 
atmospheres may be used for other metals. 

Automatic methods have been applied to are welding 
and are economical in manufacturing plants where a 
ereat deal of work of the same sort is to be done. 
\utomatic arc welding machines eliminate much of the 
demand for skilled operators, which is of great impor- 
tance at this time when the shortage of skilled labor is 
so great. In such machines the length of the arc is 
maintained automatically and automatic feed is applied 
to the filler metal. Such machines make possible uni- 
form welds, high production with low electrode losses. 

The second fundamental method of electric welding 
is resistance welding and as is the case with are weld- 
ing, there are many variations of method in general use. 
Resistance welding was invented by Professor Elihu 
Thomson and has been used for many years. Funda- 
mentally, the method is extremely simple. It consists 
of passing a heavy current through the joint made up 
of the materials to be welded. The resistance of the 
joint is much greater than that of the solid metal, so 
that most of the heat is generated in the joint, causing 
the metals to fuse together, thus completing the joint. 
In all resistance welding methods this process is ac- 
complished although the mechanical variations are 
numerous. The particular method is chosen to suit 
the work at hand. 

For most resistance welding applications, a very high 
current is required, so that ac. is the usual source ot 
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The welding current is obtained from a trans- 
ich steps the supply voltage down to a very 
und which has a high current capacity. For 
transformers are so heavy that the 


power. 
former wh 
low value é 
wy work the 


he sat ee 
ling machines are not easily portable. As currents 


welt 
used in T 
former 1S loc | | 
keeping the resistance of the welding leads very low. 
ceeping ding : . 
One of the most common applications of resistance 
welding 1s 10 | 
lied to overlapping sheets. The sheets are clamped 


esistance welding are high, the welding trans- 
ited as near as possible to the work, thus 


spot welding. Spot welding is usually 
app : 
aalint by the electrodes of the welding machine. A 
Os A ‘ aa ; 

schematic diagram of a spot welding machine is shown 
in Fig. I. Current 1s passed through the joint between 


the electrodes until plasticity of the metal occurs and 
the weld is completed. The current values are very 
high, ranging upward from 5,000 amp. As the great- 


est pressure is confined to the area directly under the 
contacts, most of the current is confined to this area so 
that the weld is in a spot of about the same area as that 
of the electrodes. The time required depends on the 
current available and the thickness of the material to 
he welded. Spot welds are made on plates up to % 
in. thick. For spot welding machines that are in con- 
stant use on heavy work, electrodes are water cooled. 

Spot welding machines may be manually controlled, 
where the operator clamps the electrodes to the work 
with a foot pedal, and may also have the timing of the 
current flow under dial control. Such a method requires 
considerable skill on the part of the operator in order 
to get uniform welds. Most modern spot welding ma- 
chines have built-in timing devices which can be set 
for the work at hand. This results in uniform welds 
and eliminates the need for skilled operators. Mechan- 
ical devices may be used for this purpose but electronic 
devices are proving very satisfactory for these jobs. 
Seam welds are sometimes made up of a series of over- 
lapping spot welds. 


SHORT-INTERVAL WELDING 


OR thin sheets, the time required to make the weld 
F may be only one-half cycle. For heavier materials, 
the weld may be accomplished by a series of current 
impulses, such as 2 cycles on, 2 off, and repeated until 
sufficient heat is developed to make the weld. In this 
manner overheating of the electrodes is avoided. For 
thin sheets where mechanical strength alone is to be 
considered, spot welding is the most rapid and econom- 
ical method of joining metals. For example, a typical 
10 kva. machine can make as many as 2,000 welds per 
hour. 

A variation of spot welding is in projection welding. 
This method is particularly useful in assembly work 
where parts are to be attached to a main body. In this 
system small button-like projections are made in one of 
the pieces, and when clamped to the other piece, cur- 
rent is applied. The current is confined to the path de- 
termined by the projections and spot welds result at 
these points. It is possible to complete several adja- 
cent welds simultaneously with this method, leading to 
rapid assembly where the method can be applied. 

Seam welding has many applications, particularly in 
the fabrication of barrels, transformer tanks, etc. The 
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Fig. 2 Circuit for electronic control of welding 
interval. Many variations are possible. 


sheets to be welded are held together between two re- 
volving pressure electrodes and as the electrodes revolve 
the weld is made along the seam. If the current is con- 
tinuously applied the heating of the seam is unequal as 
the work progresses. This is due to the fact that at the 
start of the work a large amount of heat is required to 
fuse the metals. Heat will travel ahead of the elec- 
trodes, however, so that after the weld is started, less 
heat is required than was the case at the start of the 
weld. Continuous application of current also leads to 
other difficulties if the thickness of the material varies 
or if the conductivity of the material differs at some 
spots, often resulting in imperfect welds. 

Improved operation and more consistent welds may 
be made if the current is applied intermittently. as the 
work progresses between the rolls. When the current 
is applied in such a manner, the seam-weld becomes a 
series of overlapping spot welds, as was previously men- 
tioned. During the time that the current is off, the 
metal chills, so that heat does not build up as the weld 
progresses. Frequently, the current is interrupted sev- 
eral hundred times per minute when the rollers are 
travelling at a speed sufficient to meet the requirements 
of modern production. Two cycles on, two cycles off 
is a typical cycle of operation for this method. 


ELECTRONIC TIMERS TOO 


BVIOUSLY, mechanical circuit interrupting de- 
() vices would suffer considerably from pitted con- 
tacts, high maintenance costs, and would be subject to 
irregularities of timing. These difficulties are consider- 
ably overcome by electron tube control. The advantages 
of the electronic timing devices are considerable, as 
there are no contacts or moving parts. The control is 
simple and relatively accurate. Both current and time 
of the impulse can be controlled readily, making pos- 
sible welds of uniform quality. 

One possible scheme for electronic welding control is 
shown in Fig. 2. The series transformer is essentially 
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Manning Tables and Schedules. 


employers maintain adequate labor forces in the face 


Designed to help 


of increasing needs for the armed forces, manning tables 
have been planned by the recently integrated War Man 
power Commission and Selective Service System. These 
manning tables are forms which, when filled out, pro 
vide a realistic inventory of the personnel and job 
classifications in each plant. They may be used to 
determine how efficiently a plant is utilizing its working 
force, how adequate are its programs for training, up 
grading and promoting employes, and provide a basis 
for planning improvements. They offer employers, in 
many cases for the first time, complete information as 
to the number of employes who are subject to induc- 
tion. A supplementary withdrawal and replacement 
schedule will offer guidance in planning replacements 
so that production will not suffer as employes enter 
military service. The forms are relatively simple to 
fill out and are actually neither technical nor involved. 
Once the manning tables and replacement schedules 
are in operation, deferment of workers will be subject 
to periodical review. It is anticipated that several 
months may be required to get the system started. 


Welding Rod Curb Lifted. 
ling the distribution of welding rods and electrodes has 
been abandoned through revocation Order L-146. Now, 
when intended purchasers of welding rods and elec- 


The limitation control- 


trodes for maintenance and repair work find it neces- 
sary to obtain preference ratings, applications for pur- 
chases of less than $30 should be addressed to local 
W PB office. 
is wanted, the applicant should obtain WPB approval 
from Washington. 


Where more than $50 worth of material 


Power Switching Equipment Advisory Committee. 
Under the direction of the governmental presiding 
Carlisle, power division WPB, the fol 
lowing members now constitute tl 


officer, G. L. 
ie industrial advis 


ory committee for power switching equipment. R. FE. 
Anderson, Delta Star Electric Co.; H. J. Harz, Elec- 
tric Power Equipment Corp.; G. A. Menard, General 
Electric Co.; A. G. Steinmayer, Line Material Co.; 
W. M. McCauley, Railway & Industrial Eng. Co.; P. 
T. Warren, Royal Electric Mfg. Co.; W. C. Mitchell, 
Southern States Equipment Co. 


Airport Lighting Equipment Advisory Committee. 
Under the direction of the governmental presiding 
officer, A. A. Fox, building materials division WPPB, 
the following members now constitute the industrial 
advisory committee for airport lighting equipment. A. 
H. Clarke, Crouse-Hinds Co.; E. C. Huerkamp, West 
inghouse Electric & Mfg. Co.; A. Kamin, Neon Prod- 
ucts, Inc.; Dan Killigrew, Corning Glass Works; Huey 
Long, Lights, Inc.; J. B. Rhodes, American Gas Ac- 
cumulator Co.; Ek. A. Sipp, Pyle National Co.; F. M 
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Spaugh, General Electric Co.; F. C. Stafford, Adam & 

, ¥ . s 5 
Westlake Co. ; Dale H. Swanson, Line Material Co.: 
Leo H. Trimpe, Aerolights Corp. 


Woodworking Machinery Advisory Committee 
Under the direction of the governmental presiding 

s 
° e ° ° s is . sec- 
tion, general industrial equipment division WPB, the 


officer, Rob B. Peterson, wor <dworking machinery 


following members now constitute the industrial advis- 
ory committee for woodworking machinery. R, W. 
Burns, James L. Taylor Mfg. Co.; J. A. Cary, Walker- 
Turner Co., Inc.; Alvin Haas, Yates American Machine 
Co.; H. C. Hamlin, Morgan Machine Co., Inc.: R. E. 
Von Mal- 
titz, The Plycor Co.; E. H. Merritt, Merritt Engineer- 
ing & Sales Co.; W. B. Turner, Turner Machinery (Co. 


Johnson, Mereen-Johnson Machine Co.; E, 


More Apprentice and Training Service. — Point- 
ing out that war industries can make much wider use 
of facilities of the Apprentice and Training Service jn 
efforts to solve manpower shortages, Chairman Paul 
V. McNutt, of the War Manpower Commission, has 
announced that, since February 1942, that agency has 
assisted an average of 1,100 establishments monthly 
to organize on-the-job short-term training and appren- 
“As the result of the work of this 
agency, thousands of production workers and skilled 
craftsmen have been made available to our war plants 
during the past ten months,” Mr. MeNutt. said. 
“Many thousands more can be added to our industries 


ticeship programs. 


if employers, badly in need of trained workers, more 
fully utilize the agency and its field representatives, 
Apprentice and Training Service, the Chairman said, 
is one of the WMC agencies charged with assisting in- 
dustry to train workers under production conditions, 
Another agency in this field is Training Within Indus- 
try Service, while the National Youth Administration 
also provides a combination of training and _ practical 
production experience. Pre-employment and_ supple- 
mental training courses are provided by vocational 
schools and colleges under auspices of the Office of 
education. Primary concern of Apprentice and Train- 
ing Service is organizing programs to train and up- 
grade workers at production level—-specialists, machine 
operators, single-skilled men, etc.—and to deveiop all- 
around skilled mechanics through apprenticeship while 
TWI concentrates on training foremen and_ other 


supervisory personnel and training instructors.” 


Class B List Revised. 
Class B Product List for determinations of classes of 
producers under the Controlled Materials Plan is being 
made by WPB. 2 


’ This revision (dated December 21, 
1942) includes some 500 groups of related items class!- 


Distribution of the third 


Only those items containing con- 
trolled materials which are included in the official list 
\ll other products containing con- 


hed as B products. 
are B products. 
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fled materials are by definition class A products. 
trove . . 


Under the controlled materials plan manufacturers oi 
nde 


\ products 
the Claimant \gency or agencies under whose pro- 


receive their allotments of materials from 


ms they are operating. On the other hand, B pro 
orams te) 


ducers receive the allotments trom. the appropriate 
Cer aie 
industry divisions of WPB. 


To Pool Plastic Molding Facilities? 


the molded plastics industry to pool its available 
l 


Urging 
machinery, production knowledge and technique to 
insure adequate facilities for military requirements 
for molded and extruded thermoplastic parts, the 
Chemicals Division of WPB points to notable op- 
portunities for improving efficiency through such a 
consolidation of effort. Critical shortages of metals 
and rubber for military needs are pointed to as making 
it imperative that ever) possible material suitable for 
replacement be used and molded and extruded thermo 
plastics are So recognized. \\VPB states that machines 
in greatest demand for war production are injection 
molding machines of a 4-0z. capacity or larger, and 
extrusion machines of 2-in. size or larger. 


Metal Inventories Restricted. As of April 1, man- 
ufacturers and other users of aluminum, copper and 
steel are restricted to a maximum of 60 days forward 
requirements. Acceptance of deliveries of controlled 
materials after April 1 is prohibited 1f delivery would 
increase inventories beyond the prescribed limits. 
Every user of controlled materials must apply for al- 
lotments, schedule deliveries and place orders in such 
a manner that deliveries may be made to him without 
violation of the regulation. The prohibition against 
acceptance of any item of controlled material which 
would result in inventories in excess of 60 day needs 
applies to materials in the form received from the 
supplier and on which no processing has been done. 


Fuses Further Restricted. \Vith the issuance of 
an amendment to Limitation Order [L.-161 sales of 
electric fuses by manufacturers have been further 
tightened. Deliveries may now be made only on or- 
ders rated A-1-) or higher. The purpose of the mo- 
ment is to establish a more effective control over the 
distribution of electric fuses at the wholesale and job- 
bing levels. 


Textile and Leather Machinery Out. 
both new and used textile, clothing, industrial sewing 


Covering 


and shoe and leather working machinery, Order L-215 
of WPB prohibits the production and sale of such 
equipment and parts without specific authorization of 
the Director General for Operations. Authorization 
for purchase of the specified machinery must be ap 
plied for on PD744 unless the machinery 1s to be part 
of a new project in which PD-200 will be sufficient. 
The order applies to all new, used, reconditioned and 


re-built units of the specifications mentioned, 


Storage Batteries Rate 100 Per cent. ‘hat there 
may be an adequate supply of electric storage bat 
terles for replacement in passenger car, truck, bus 
and other vehicular services during 1943 the produe 
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tion for this has been established at 100 per cent of the 
number sold during 1941 (Order L-180 as amended). 
Production of such equipment for the second half of 
1942 was 90 per cent of the number of replacement bat- 
teries sold during the corresponding period in 1941. The 
order permits production of such batteries by percent- 
ages for each calendar quarter of 1943 to spread pro- 
duction and avoid seasonal peaks of employment. The 
quota for the first quarter is 22% per cent of the total 
1941 sales; second quarter 22% per cent; third quar- 
ter 30 per cent and fourth quarter 25 per cent. Flex- 
ibility is provided by allowing the producer to increase 
his quota for a specific quarter by borrowing small 
percentages from the preceding or succeeding quarter. 


Motor Simplification and Standardization. Recent 
meeetings of the Fractional and Integral Motor In- 
dustry Advisory Committees with officials of WPB 
have tackled problems arising from the scarcity of 
critical materials and the need for simplification and 
standardization. Carbon steel shafting is rated the 
most serious bottleneck for the motor builder with 
copper shapes second in line. Small ball bearings as 
used in fractional horsepower motors offer a critical 
situation and WPB industry engineers will undertake 
to suggest conservation methods following visits to all 
plants manufacturing such units. 


Hearing Aid Batteries. 
situation in regard to the determination of quotas for 


Improving the previous 


the production of hearing aid batteries, Limitation 
Order L-71, provides a much more flexible operation 
and further restrictions to use of zine to conserve 
another 1,000 tons of that critical material. The meth- 
ods for establishing production rates for hearing aid 
batteries requires manufacturers to file quarterly re- 
ports of proposed production with WPB for approval 
and thus permits the synchronizing of supply and de- 
mand much more equitably. The same order permits 
the manufacture of explosion-proof types of flashlights 
for civilian use creating an improvement from the pro- 
hibition aganist making all flashlights for civilian pur- 
poses, in general. 


Full Rubber Control to Jeffers. Through an 
amendment to WPB regulation No. 1, recently an- 
nounced, Rubber Director William Jeffers obtains au- 
thority to allot rubber among all claimant agencies, 
military and civilian. Mr. Jeffers is also given au- 
thority to issue, administer and, wherever necessary, 
amend or repeal new orders regulating production, 
distribution and use of rubber and rubber products 
and to amend, repeal and supersede any existing orders 
heretofore issued by WPB. 


Floor Machines Prohibited. Further production of 
Hoor sanding, finishing and maintenance machines is 
prohibited after March 15 by Order L-222 of WPB, 
which also applies to the production of industrial 
Curtail- 
ments were also effected against the sale, rental or 


vacuum cleaners under severe restrictions. 


transfer of specified kinds of affected machinery as of 
the date of the order. Production of repair parts in 


each calendar quarter of 1943 cannot exceed in manu- 






























































facturing cost 2 per cent of each manufacturer’s billed 
sales of machines during 1941. This latter stipulation 
does not apply to so-called “supplies’”’ which need fre- 
quent replacement and these can be produced without 
restriction ; those included are polishing brushes, clean- 
ing brushes, sanding drums and discs, stones, hose and 
dust bags. 


War Production in 1942. An official report to the 
American people on the progress of production during 
the first year of war. Issued by Division of Informa- 
tion, War Production Board. The report covers 
major problems and organizational developments as 
well as reviewing tangibly the events of the first year. 
Special emphasis is given to steel, alloys, copper, zinc, 
tin, aluminum, magnesium, lead, rubber and various 
conservation, conversion, concentration, construction 
and program factors. 


Skilled Workers for War Contracts. Holders of 
war contracts who need workers with certain impor- 
tant skills are requested to make these requirements 
known at once at local offices of the United States 
Employment Service, according to a release by the War 
Manpower Commission. Those 25 special skills for 
which an intensive recruitment drive is being under- 
taken are: Airplane skin man; airplane subassembler, 
ammunition, inspector, ship assembler, metal work bench 
hand, bus driver, ship carpenter, cord wood cutter, 
crane rigger, cylindrical grinder operator, ship driller, 
electrician (ship), flanging press operator, internal pre- 
cision grinder, outside machinist, metal operator, in- 
ternal precision grinder, outside machinist, metal chip- 
per, milling machine operator and milling machine 
operator (all-round), explosive mixer operator, radio 
chassis assembler, rough or finish ship painter, plate 
hanger, automatic or semi-automatic screw machine 
operator, tack welder, and licensed marine engineer. 
A nation-wide search for men and women who have 
ever been employed in these occupations or who are 
now engaged in such work in non-war industry is now 
proceeding and will be continued until February 28. 
Appeals to persons so qualified to register at their near- 
est United States Employment Service office are being 
made by radio, by special posters, and through the press 
and various national magazines. Available openings 
for such workers, if listed immediately, will enable the 
United States Employment Service to refer such work- 
ers as may be discovered to specific jobs without delay. 
This procedure will assure the placement of needed men 
in important war industries, the Commission points out. 


New Insulating Varnishes? Representatives of the 
Electrical Insulating Varnish Industry have been ad 
vised by the Protective Coatings Section, Chemicals 
Division, WPB, of the desirability of having various 
formulas made up. Such formulas, thoroughly eval 
uated, would make use of a variety of different raw 
materials which in turn might involve a study of lin 
seed oil in combination with phenol resins as well as 
oiticica and castor oil formulas. Increased use of elec- 
trical insulated coatings was suggested for the follow- 
ing: surface coatings for cloth, varnishes for impreg- 
nation of coils and wound apparatus, enameled wire, 
and electrical insulating finishing varnish. The repre- 
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sentatives were told that when a manufacturer of in- 
sulating coatings applies for his allocation for varioys 
required raw materials, he should state his needs jp 
terms of amount required for each of the classes in 


this definition. It was also suggested that if ¢ 


/ongo 
resin can be used in these insulated coatings, that 


necessary evaluation and test work be carried out, 


WPB Shifts Personnel. Curtis Ie. Calder, formerly 
Deputy Director General for Industry Divisions WpR 
is now Director General for Operations. He is sye- 
ceeded in his previous post by Ernest W. Reid, of 
Pittsburgh, Pa. 
General for Operations was Ernest Kanzler who re- 
Paul C. Cabot is Dj- 
rector of the newly-created Salvage Division of WPBR 
and has appointed J. Widman Bertch, formerly chief 


Mr. Calder’s predecessor as Director 


signed because of poor health. 


of the Special Projects Salvage Branch, as Deputy Dj- 
rector for the entire Salvage Division. Succeeding 
Lou E. Holland as Chairman of the Smaller War Plants 
Corporation, set up last summer by Congress to obtain 
contracts for small factories, Col. Robert Johnson, 
Chief of the New York Ordnance District, has been 
made Chairman of the Smaller War Plants Corporation, 
Col. Johnson, who is chairman and president of John- 
son & Johnson, was appointed at the request of WPB 
Chairman Nelson. Col. Johnson will become Vice- 
Chairman of the WPB Smaller War Plants Division, 
the operating branch of SWPC. Harold Boeschen- 
stein, Director of the Controlled Materials Plan Divi- 
sion, WPB, urges that applications for allotments under 
CMP, now being received from manufacturers in in- 
creasing numbers, should be filed on fabricated compo- 
nents. According to WPB Chairman Donald M., Nel- 
son there are 34 such components limiting the Nation’s 
production effort. 


Pride In Deferments. 
tionally deferred can and should take a justifiable pride 
in their deferment was the point of Chairman Paul V. 
MeNutt of the War Manpower Commission in a fe- 
cent statement. Mr. McNutt indicated: “Although 
a great deal of emphasis has been laid on the fact that 
essential workers are vital to war production, there 1s 
still much work ahead in registering this fact with the 
public, and with the workers themselves. 
tional deferment usually indicates that a man is making 
a more valuable contribution to the war, right now, 
than if he were in uniform. Such men should remem- 
ber that our fighting men need materials and supplies 
It is the War 
Manpower Commission’s job to see that the nation’s 
to supply the men 


That men who are occupa- 


Occupa- 


to carry on their fight, plenty of them. 


manpower is properly allocated 
for our fighting forces through Selective Service, and 
at the same time to supply the workers for producing 
the goods those fighting men need. We are in the 
position to see the overall picture—the overall need— 
which the individual worker cannot see. 

“We realize how difficult it is for workers in civilian 
clothes to explain to their friends and neighbors why 
they are not in the armed forces. The public should 
realize that the young, able-bodied man in civilian 
clothes may be anxious to join the armed forces. It 
simply happens that his work is too important to induct 
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Allen B. Du Mont Labs 


One of the outstanding features of this oscillograph is the 
Y-axis or vertical deflection response which is uniform from 20 
to 2,000,000 cycles per sec. It has a comparably faithful 
square and sinusoidal wave response. The X-axis or hori- 
zontal deflection amplifier has a uniform characteristic from 
10 to 100,000 cycles per sec. Both amplifiers have distortion- 
less input attenuators and gain controls. A wide variety of 
signal input connections are available. In addition to the 
conventional amplifier connections, signals can be applied 
directly to the deflection plates of the 3-in. cathode-ray tube, 
when it is desirable, by means of terminals at the front panel 
of the unit. Removable front cover protects panel, controls 
and tube screen and also holds the shielded-cable test probe, 
when instrument is not in use. 





Philips Metalix 


Providing precise angle measurements of mother quartz, in 
sections, bars, wafers or blanks, with a wide choice of analysis 
methods, this x-ray crystal analysis apparatus yields tests in 
no more than a fraction of time previously required. Pre- 
determination of the characteristics of the oscillator is insured 
through maintenance of the basic cutting angle. There are 
two working positions; a left hand one for natural face orienta- 
tion and a right hand for checking blanks after the cutting 
angles have been determined on the natural face orientation 
table. It is also possible to remove the orientation table and 
use both positions for checking the blanks. The apparatus 
consists of an x-ray tube with two glass windows and hori- 
zontal filament for greater output. The x-rays are then 
received in an ionization tube. The ionization tube circuit 
is essentially a measuring device used for the detection of 
x-rays. It consists of an ionization tube, amplifier, power 
source and indicating meter. 
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Girdler 


Utilizing the principle of generating heat 
within a mass by exposing it to a high fre- 
quency field which sets up molecular friction 
uniformly throughout the material being 
treated, this electrostatic heating equipment 
is applicable to the bonding, drying and heat 
processing of various non-conducting ma- 
terials. This “inner penetration” action per- 
mits rapid uniform heating regardless of the 
thickness of the mass exposed to the high fre- 
quency, electrostatic field. Electronic com- 
ponents, fully metered and closely controlled 
provide the necessary energy form. 








































Fluorescent daylight sources within this inspection 
tool combine with a magnifier lens to minimize eye- 
strain and lower worker fatigue on inspection and 
assembly operations. Fully adjustable upon a steel 
base, the two die-cast, adjustable, friction joint 
arms, may be raised or lowered to provide the best 


position for the operator. 


Stanley Electrical Tool Div 


Stanley Works 


By removing chips and coarse dirt as well as fine abrasive 
particles and gummy oxidized elements from cutting oils 
or coolants, this motorized filter contributes materially to 
increased production and reduced costs in machining ‘and 
other operations. The unit accepts dirty oil through the 
intake pipe (A), delivering it through well (B) to the 
bottom, from where circulation is provided back and forth 
over seven precipitating trays (C) and, later, by overflow 
into filter chamber (D). The filter discs are cloth covered, 
and the latter can be easily removed when dirty. The oi] 
next runs over into the well (E) as clean oil, free from any 
metallic or other mechanical substances. Small loops 
under the letter (E) release a catch which holds the filter 
unit (D) in place. The filter components can then be 
lifted out and cleaned, singly or collectively, without inter- 
ruption to operation. Capacity from 4 gal. per min. 


upward according to units used. 
Schurs Oil Burner 








For sharpening either round or flat broaches, this universal 
broach sharpening machine has been developed to provide 
a rapid and accurate means of maintaining the same tooth 
forms and cutting effectiveness in broach maintenance as is 
originally supplied by the broach maker. The machine will 
accommodate flat broaches up to 65 in. length between end 
teeth and round broaches up to 72 in. between centers and 
6 in. overall diameter. The grinding wheel head is mounted 
on a vertical column attached to the bed of the machine 
with replaceable V gibs. Above the graduated indexing 
support at the top of the vertical column a cross slide is 
mounted which provides a 10 in. travel of the grinding 


Colonial Broach 


wheel spindle transversely to the working table. The 
grinding wheel spindle is mounted on preloaded precision 
ball bearings and is belt driven by a °*4 hp., 3600 rpm. 
motor. Interchangeable pulleys provide various spindle 
speeds up to approximately 7500 rpm. For cylindrical 
broach sharpening, the headstock is provided with a ' hp. 
motor and reduction gearing to produce two spindle speeds 
of 200 and 400 rpm. The spindle, motor and cross slide 
assembly may be rotated on the vertical column in a hori- 
zontal plane to obtain the desired grinding wheel cutting 
angle. Push button controls with overload and low voltage 
releases are provided. 
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Enabling accurate and fast weighing by sightless operators or 
under conditions of total darkness by unafflicted workers, this 
instrument consists of a sensitive even-balanced scale (which 
operates on the airplane radio beam principle) of the zero center 
type so equipped that weighing operations may be carried out 
efficiently by audible signals alone. These signals are of such 
character that the hearer may sense the position of the pointer 
on the chart with a performance closely paralleling that secured 
by sight. The scale pointer corresponds to the airplane in space. 
When the pointer is at the extreme left, or minus side of the 
chart, there is heard code signal. As the pointer advances 
toward zero this signal strengthens until it reaches a maximum 
slightly on the minus side of zero. Thereafter as the indicator 
advances toward zero the signal changes progressively to the 
steady ‘“‘on beam” tone, which is precisely realized when the 
pointer reaches an exact zero. When the pointer exceeds zero 
another code signal becomes increasingly audible and rapidly 
reaches maximum strength at a pointer position only slightly on 
the plus side of zero. Thereafter as the pointer is advanced 
further in the plus direction this latter signal recedes in strength. 
Current of 1000 cycles flows in a tuneable double branch circuit, 
with an earphone coupling transformer common to both branches. 
A motor-driven contactor switches the current alternately to the 
two branches so that the intermeshed code pulses are applied 
respectively to the minus and plus fixed plates of the scale 
indicator balancing condenser. At the desired weight, both 
signals are heard synchronized. 


This self-contained deep drawing press for sheet metal is equipped 
with blankholder and die cushion for large, deep metal airplane 
parts. Adaptable to aluminum alloy, steel and other sheet metals 
and will accommodate all standard types of deep drawing dies, 
or, if required, can be employed for single action press work such 
as coining, sizing, straightening, etc. A ring, carried by the 
blankholder slide, holds the blank while the part is drawn. The 
blankholder slide is in tandem with main slide and suspended 
from it. The two slides advance together at identical speed until 
blank is contacted. The extension guides (cast integral with the 
blankholder slide) serve two purposes:—(1) Through adjustable 
gibs, they guide the blankholder slide on the four inner corners of 
the press uprights; (2) the inner corners of the blankholder slide 
extensions are beveled and serve as guide ways for the main 
punch carrying) slide. The hollow press bed is fitted with an 
hydraulic die cushion. Blankholder pressure is variable at six 
points on the periphery of the blankholder ring. The pressure 
resistance of each of the six blankholder rams can be adjusted 
individually and independently. Only one hydraulic pump 
pressure generator) is required. The closed circuit operating 
system is employed and press reversal is accomplished without 
the use of an operating valve; instead, the output of the radial 
pump is reversed. The hydro-power radial pump is a compact, 
motor driven generator of high pressure fluid power. 





Hydraulic Press Mfg. 
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Mobile Refrigeration 


This high altitude test and calibration chamber for air- 
craft and electronic instruments is available in two 
models. Positive automatic mechanical means provide 
low temperatures to —100 deg. F., high temperature 
to +-158 deg. F., all temperatures thermostatically held 
within +2 deg. F. Altitude equivalent of 60,000 ft. 
2.13 in. Hg. Abs.). Internal pressures to 30 lb., per 
sq.in. Rate of climb to 10,000 ft. per min. Humidities 
provided by automatic or manual controls. The bottom 
panel has separate controls and indicator lights for 
chamber functions as well as 20 direct electrical con- 
nections to the chamber interior. Next panel is 
equipped with 2 micrometer type dials and control 
shafts extending through the chamber wall. Top panels 
come blank for mounting additional instrumentation. 





Electro-Medica! Lab. 


Applications of this direct writing oscillograph 
for use in the lower frequency range include the 
study of vibration in aeroplanes, analysis of 
pressure in rotating and reciprocating machinery, 
seismography, oscillographic analysis of welding 
and other electrical equipment operating on com- 
mercial power line frequencies, and, in medicine, 
electrocardiography and electroencephalography. 
The recording system utilizes an electrically 
sensitive paper chart which is marked upon by a 
charged stylus. The trace is produced in a dry 
state and is immediately visible and permanent. 
The high speed forms of this instrument have a 
maximum trace amplitude, peak-to-peak, of the 
order of aninch. They respond in substantially 
linear fashion to frequencies from 0 to the order 
of 100 cycles per sec., with 120 cycles as the 
present practical upper limit. Chart speeds for 
this instrument are recommended in the range 
from 2.5 to 30 cm. per sec. The oscillograph 
elements operate on an electro-magnetic prin- 
ciple. The stylus arm is a solid bar of aluminum, 
1. in. diam., which cannot be bent or broken 
accidentally and if forcibly pushed beyond its 
normal limit of travel a slipping clutch in the 
head prevents destruction of the vibrating ele- 
ment. The entire equipment is powered from 
the 115 volt 60 cycle power line and requires 
approximately 125 watts per channel. The 
instrument may be supplied for multiple channel 
operation with up to 20 recording elements. 
The tape width is 1!4 in. per channel. 


Saving considerable handling and thereby making it 
possible for women to do some welding jobs not 
previously attempted by them, this hydraulic ele- 
vating welding positioner has a hydraulic tilting and 
hydraulic elevating table powered by a )4 hp. motor 
driving an hydraulic pump and revolves in any 
position mechanically by worm gear arrangement. 
Due to the worm and worm gear, it is self-locking at 
any point within its revolution. 


Lyon-Ray mond 
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Both ballast and starting switch functions are combined 
in this two 40-watt tube fluorescent lighting unit so that 
no additional starters are necessary. Illumination to full 
intensity, without flicker or delay, becomes available the 
instant that the switch is turned on. Other advantages are 
lower power loss, minimized stroboscopic effect and lighting 
performance stabilized at level of maximum lumen output. 
Non-metallic reflector. 





Photobell 


Automatic indexing brings new per- 
formance levels to this six-station 
turret lathe (capacity of 1% in., 
round) for cutting-off, boring, tap- 
ping, reaming, facing, threading and 
various other machining operations. 
May be specified with a worm or 
direct drive to the spindle, a two- 
speed motor, reverse, electric brake 
control. The motor drive is through 
multiple v-belts: speed changes 
obtained by application of quick- 
change sheaves for 140 to 1000 rpm. 
on the worm-drive design with 
1800/3600 rpm. motor; and 70 to 
500 rpm., with 900/1800 rpm. 
motor; and with 900 to 3000 rpm., 
on the direct drive design with 
1800/3600 rpm. motor and 450 to 
1500 rpm., with 900/1800 rpm. 
motor. The spindle is mounted on 
ball bearings and a belt-connected 
coolant pump is assembled in the 
machine base. 


Oster Mfg. 
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Spero Electric 


This soldering stand, with 
built-in iron, lighting, 
magnifying lens and fume 
removal flue enables the 
operator to work with 
both hands free. Features 
include rigid solder iron 
support, shadowless two- 
source lighting under the 
hood, chimney that re- 
moves all soldering fumes, 
large diameter (2-, 4- or 
6-power) magnifier and 
rubber bumpers on the 
edge of the hood to pro- 
tect the hands. 





Specialty Transformers Go to Way 


RANSFORMERS—all sizes and _ types—have 

been drafted for the duration. Some of them are 
doing the same type of work they have always 
performed. Many others have taken over new and 
strange duties. Specialty transformers are, in particu- 
lar, doing wartime tasks in wartime products; in com- 
bat, behind the lines and in permissible production units. 
In normal times specialty transformers covered a 
varied and wide field. Curtailment of nonessential 
business and industry, however, has eliminated a num- 
ber of these from the war-time picture. Except for 
maintenance and repair, luminous tube transformers are 
no longer being produced. The same thing applies to 
ignition transformers except in special ratings for gov- 
ernment use, or for domestic oil-burners in war hous- 





AS A dual-power source this unit saves an extra generator 

on an airplane by producing 115 va. at 115 volt for 

radio compass and 50 volt-amp. at 3 volt for indicator 

lights, both single phase, from three phase 115 volt 
400 cycle supply 


ing. Control transformers are in lessened demand, 
and few fluorescent ballasts, except those ratings suit- 
able for powering industrial lighting, are now being 
manufactured. 

However, what might well be termed combat trans- 
formers have entered the field. These are power units 
to operate, or aid in the operation of destructive weap- 
ons of war. 

To state that all the development work on such lines 
has taken place since the inception of World War I] 
would be gross exaggeration but the impetus gained 
since Pearl Harbor is nothing short of miraculous. In 
some instances, desperate need for a transformer to 
perform a specific operation has resulted in the complete 
designing, developing, and production of the unit in a 
few months. This latter has applied most often to units 
for aircraft application. Many of such units which for- 
merly powered a routine machine operation now sail 
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the high seas or fly above them—with all surplus weigh: 
eliminated and sizes thoroughly minimized. Revoly. 
tionary redesign is the answer. Dimensions have beer 
reduced from 25 to 50 per cent; resistance to shock o 
been multiplied many fold; weight reduction has be- 
come a must. 

This is perhaps best exemplified in the case histor 
of dry-type transformers for Navy use. Previous to oy; 
entrance into the present world struggle, the Navyy- 
for their power and lighting units—had used dry-type 
transformers that were modified designs of the stand. 
ard industrial units. When war became imminent for 
this nation, however, our Navy was following closely 
the actual battle experiences of the British fleet, | 
was very apparent that far greater shock stresses were 
being imposed on naval equipment than had heretofore 
been experienced. Further, it was obvious that, to be 
most effective, battle-wagons of the future had to be 
more heavily armored, had to have greater cruising 
range, and had to be faster. All of these grim factors 
were reflected back into transformer redesign in the 
necessity for weight and size reduction plus highly in- 
creased resistance to gunfire shock. 


WEIGHT CUT TWO WAYS 


RANSFORMER ~ engineers—working to new 
Navy specifications—designed units that matched 
the peace-time group in kva. output but that showed 





ENEFITS of fluorescent lighting are brought to air- 
craft instrument panels by ballasts of this type 
which operate four 4-watt lamps from a 28-volt 400-cycle 


supply. 


marked savings in weight and considerable shrinkage 
in physical size. In addition, they satisfactorily passe¢ 
shock and vibration tests of the most severe nature. 
Weight and size reductions were made possible, largely, 
through use of improved mechanical designs that called 
for use of lighter weight materials in case construction. 
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ee a ee 
To impart compactness, functional 
flexibility, material and weight saving 
to devices for combat, communication, 
transport, essential production and 
home front activities, air-cooled, small 
transformers have been given a thor- 
ough redesign or readapted. How the 
job was done and some things you may 
run into in the application of specialty 


transformers to your product. 
ee ee 


In addition, the designs specified an unusual core con- 
struction instead of the one used previously. This not 
only reduced weight, saved material, and reduced over- 
all size of the core and coil unit, but made possible the 
same kva. output without exceeding the 55 deg. tem- 
perature limit specified. i Ae 
Another important aid to keeping temperature limits 
within the specified range after physical size was re 





ERE’S a 300-amp., 60-cycle coupling transformer to 
effect linkage between a light source and a carrier 


current signal 


duced was a new method of case ventilation through 
side louvers. In spite of size and weight reduction 
these new transformers were much better able to “take 
it.” This new line of shipboard dry-type power and 
lighting transformers proved so successful that the 
Navy went further and set up specifications allowing a 
temperature rise of 75 deg. C., making possible even 
larger weight savings and physical size reductions. 
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Transtormers designed to these temperature limitations 
are now being specified on Navy vessels. Increase in 
temperature limits, of course, also increases power 
losses, so it requires a nicety of balance in design not 
to offset the weight and size savings of the transform- 
ers by comparative increases in the size of the generat- 
ing equipment. 

The following tabulation shows the weight savings 
in the changeover from pre-war units to the new 55 
deg. C. units, and the additional savings between the 
55 and the 75 deg. C. units: 





Weight Reduction, Lb. Increase in 
Losses, New 


Pre-war to New 55 Deg. C ue — 

New 55 Deg. ( to 75 Deg. C Oo Ewe 
> ge S Watts 
Battleship 17,740 7,520 6,700 
Cruiser 9,229 3.927 2.598 
Destroyer 132 717 750 





Thus, on a battleship, use of the new 75 deg. C. 
transformers to replace peace-time units, means that 
about 25,000 Ib. of additional armor-plate, or fuel, can 
be carried without increasing the overall weight of the 
ship. Also, every one of these 25,000 Ib. taken out of 
the transformers is a pound of strategic material vitally 
needed elsewhere in the armament program. 

Other standard specialty transformers have received 
similar treatment when their draft numbers came up 
and they were needed for war work. For instance, an 
ignition transformer is now a part of the equipment on 
certain military aircraft, providing the ignition for 
cabin heating. Fluorescent lighting ballasts give power 
for lamps that light these and other cabins. Both of 
these items were redesigned to incorporate lighter 
weight and to occupy less space than standard designs. 
They, too, are shock and vibration tested. 


BY C. A. GRAHAM 
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In peace-time we were rightfully proud of our na- 
tion’s reputation for electrical development. During 
the past two decades electricity became our outstanding 
industrial and domestic servant. Now this powerful 
servant has turned to winning the war. 

The vast and heretofore largely unexploited knowl- 
edge that American research scientists and engineers ac- 
cumulated on electronic devices is now being used to 
wonderful advantage. The seemingly insurmountable 
problems over which transformer engineers have ridden 
rough-shod are now paying dividends. From this ac- 
cumulated knowledge and from this backlog of elec- 
trical know-how is streaming the parade of combat 
transformers that will be a real factor in the winning 
of this war. 

On military aircraft alone numerous new specialty 
transformers are doing a deadly job. They supply 
power to bomb-indicator lights, to instruments, and 
other accessories. They help make possible radio com- 
munication between pilots and between planes and bases. 
They supply power for heat and for general lighting 
in cabins. On naval vessels they perform some of the 
same functions, including general power and lighting 
service, and supplying of power for ship-to-ship and 
ship-to-shore radio communication. Small control trans- 
formers aid in sighting of guns and give power to in- 
strument and indicator lights of various types. On land, 
specialty transformers are part of aircraft-detector de- 
vices, of anti-aircraft searchlights, and of radio trans- 
mitters and receivers. Details of most of these combat 
transformers are highly guarded secrets. Some day 
they can and will be told—told graphically in new and 
wondrous electrical equipment for domestic and indus- 
trial use when their need as destructive power is no 
longer required. There are a few interesting new 
transformers however that, though they are doing a 
war job, are not of a secret nature. Among the most 
intriguing of these is the three-phase to single-phase 
transformer used on many military aircraft. The grow- 
ing use of electrical power for the operation of acces- 





sories and instruments created its need. 


m8 ; On Many 
military planes there is both three-phase 


| r and Single. 
phase equipment. Thus, plane manufacturers are faced 
with the problem of supplying both kinds of Power 
lo do this with the use of two separate generators was 
uneconomical from space and weight standpoints 

The Army requested transformer manufacture 


; : . TS to 
submit units that would allow taking the 


necessary 
amount of single-phase power from the three-phase 
windings of the generator. This was a delicate task as 
it had to be done without disturbing generator phase 
voltages. However, design engineers went to work and 
turned out a very satisfactory unit that would do the 
job. After careful and exhaustive testing it was ap. 
proved and is now being installed on various military 
aircraft. This transformer is also being developed for 
numerous other applications—some in the field of in- 
dustry—such as high-current welding devices, 


MEET ANY ATMOSPHERIC CONDITION 


PPROPRIATE to mention here is the fact that. 
A not only have transformer design engineers been 
called on to create units never before needed but, they 
have had to factor in a great many more details than 
would have been necessary during any of our other 
wars. This present world struggle not only involves 
the fighting forces of every continent but actually en- 
compasses them all physically. Transformers cannot 
be designed for any specific temperature or climatic con- 
dition. They must be reliable for operation under any 
conditions from the frozen tundra of Russia to the hot 
sands of Africa. They have to be durable, too. It js 
mighty hard to get replacement parts when you are sta- 
tioned anywhere from 1,000 to 7,000 miles from the 
factory! 

Additional tothese strictly destructive or combat trans- 
formers, there has been developed a line of “defensive” 
units. There is, for instance, the carrier current coupling 
transformer that powers a device to dim street and 

(Continued on p. 162) 
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Things You Should Know About 
Contact Assembly Methods 


NE of the first problems which ought to be con 
sidered in the specification of a contact-including 
mechanism (often the most vital and, unfortu 
nately, too often the most neglected) is the method of 
assembly to form an integral unit for suitable contact- 
ing surfaces. This article has been ci fined, therefore, 
to practical methods of producing assemblies of the 
selected contact materials. A later discussion will deal 
with the effective selection of the contact surfaces 
themselves. 
Contact assemblies are normally advantageously pro 
duced bv one or more of the follow ing methods : 
{—Mechanically riveting 
2—Electrically or mechanically upsetting or electro 
forming 
3—Electro-brazing 
4—Spot welding 
5—Electrically or mechanically extruding or force 
fitting 
6—Furnace brazing 
7—Torch brazing 
&§—High frequency or induction brazing 
Of these methods, by far the simplest is that of me 
chanically riveting and followed, in order of production 
usage, as listed above. 
1—Mechanical riveting may be defined as that as 
sembly method whereby a shank or external shoulder 
on the contacting body is clinched over the desired back- 


ing by a hammering or spinning action. This is prefer- 


BY C. W. GWYN, JR., 
CHIEF ENGINEER, CONTACTS, 
FANSTEEL METALLURGICAL CORPORATION 
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Securing the best possible perform- 
ance where electrical contacts must be 
made and broken is more than a mat- 
ter of specifying the right kinds of 
components. First and foremost, as 
Chief Engineer Gwyn points out, 
comes the decision as to how the con- 
tact surfaces or contact-bearing parts 
are to be introduced within the make- 
and-break unit. Here are eight basic 
assembly methods commonly used 
with tangible indications of how and 


with what results. 





ably done with a split roll type spinning machine al- 
though a vibratory type spinner which in effect peens 
over the end of the shank or external shoulder can 
With refractory con- 


often be advantageously used. 
tacting surfaces the vibratory type spinner is normally 
used with shoulder type rivets (such as those shown in 
Fig. 2A) while the rotating split roll type is used on 
solid non-refractory type contacts (such as a solid silver 
rivet) or on a refractory-faced, base-metal-backed con- 
tact, as for example a tungsten-faced contact rivet of 
the shoulderless type illustrated by Fig. 2B. Excellent 
results are obtained by using the proper type collet to 
relieve strain on the refractory surface and also to 
prevent rotation of the contact itself during the spin- 
ning operation. Typical collets of these types are shown 
in Fig. 2D for shoulder type rivets and Fig. 2C for 
shoulderless type rivets. 

2—Electrically or mechanically forming or up- 
setting. Such assemblies are normally made with 
solid non-refractory metal contacting surfaces although 
they may also be readily performed on shoulder type 
refractory metal faced contacting surfaces. Typical 
examples of electrically or mechanically forming or up- 
setting to produce integral contact assemblies are shown 
in Fig. 1 (with certain exceptions). It will be noted 
that the operations can be completed either by mechan- 
ical means alone or by a combination of mechanical 
pressure and simultaneous application of electrical re- 
sistance heating. 

Contact assembly by mechanical means only has the 
advantage of requiring the simplest of equipment, how- 
ever, the electromechanical assembly method usually 
produces assemblies of low resistance drop, and can 
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often be used to advantage on extremely thin 


mountings such as springs since it requires only ae 
light pressures, with less subsequent deforma- a 
tion of component parts. e 

The electroforming or electrically upsetting : 
method also enables shoulderless type refrae- dv 
tory metal faced rivets, etc. to be assembled into m0 
thin backings without distorting them, and 6 
without cracking of the refractory metal fac- - 
ings. Briefly this method involves the simul- | a 
taneous application of a light pressure and an a 
electrical current of sufficient magnitude to wal 
cause a softening or flowing of the shank or - 
shoulder of the contact over a sufficient range a 
to make the desired assembly. In Fig. 1 are vi 
examples that indicate how either mechanical ne 
or electrical upsetting can be applied. Con- 2a 
venience and available equipment alone will de- a 
termine which is best for a particular assembly sa 
problem. co 

3—Electro-brazing. ly electro-brazing js os 
meant the uniting of desired contacting sur- a 
faces and backings by an intermediate laver of her 
a brazing medium such as a solder, or an in- a 
duced molten layer of one of the assembly ¥ 
pieces through proper pre-positioning and sub- a 
sequent passage through the component parts tie 
of a suitable electric current. The parts are iy 
subsequently cooled while still positioned and . 
bonded by the solder or flow into an integral - 
unit. Fig. 1 is illustrative of such assemblies ‘a 

electro-brazing is distinguishable from. spot i. 
welding by the fact that during electro-brazing on 
the adjacent surfaces undergo an actual alloy- als 


ing or penetration of molten material, usually 
supplied from an external source whereas spot- 
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their established oxidation temperature in a controlled 
atmosphere. The temper and composition of the re- 
quired mountings, the melting points of the contact ma- 
terials themselves, the allowable operating tempera- 
ture rise of the contact assemblies and the wetting ac- 
tion of the brazing alloys combine to determine the 
melting point and subsequent strength of such brazed 
assemblies and their production feasibility. 

If a flux is used it must be one which can be readily 
removed and of such chemical composition as to not 
react deleteriously with any of the component parts of 
the contact assembly. Details of a typical brazed as- 
sembly are shown in Fig. 3. 

7—Torch brazing: Such brazing usually involves the 
use of a flux, a low temperature brazing alloy, a 
properly designed torch or burner and some method of 
positioning the component parts and of subsequently 
cooling them after brazing while in position. It 1s 
usually advisable to use a heating flame having a slight 
excess of gas in order to minimize oxidation. Typical 
examples of assemblies made by this method are those 
It is to be noted 
that the torch brazing method often is objectionable 


of silver disks brazed to brass blanks 


due to the detrimental heating effect. on certain 
backings. 

8—Inductive or high frequency brazing. While 
such brazing requires extensive equipment and fixtures 
it does often allow extremely localized heating and 1s 


Fig. > OME basic types contactors. A—Shoulder rivet 
B—Shoulderless. Collets for spinning-in shoulder 
D) and shoulderless (E) types 





rapid and certain in its action, once the prope 


Tr Operat- 
ing cycle has been determined. 


; . : it also has 
some of the drawbacks of torch or furnace brazing in 


that improper usage will de-temper or otherwise ad 
versely physically affect the component parts. 


However, 


It is 
also more advantageously used on bulky sections than 


on small and irregularly shaped pieces. 
FACTORS TO BE CONSIDERED 


S ELECTION of the proper method of contact as- 

sembly for your particular requirement is best ob. 
tained by submitting your problem to a manufacturer of 
contacts. The leading contact manufacturers maintain 
laboratory and engineering staffs whose primary objec- 
tives are to develop and make available standardized as 
well as new and novel methods of producing the types 
of contact materials and assemblies you require. 

In producing your own contact assemblies the fo]- 
lowing factors should be carefully considered. 

Required life of such assemblies. 

\vailable equipment to produce such assemblies, 

\vailable inspection equipment and personnel 

\llowable variations, tolerances, etc. 

Sources of supply. 

Economy of manufacturing versus purchasing. 

Time required on change-overs to new designs. 

Proper and continuous tests and inspection of equip 
ment incorporating such assemblies. 

Total production requirements. 

\llowable time to reach peak production. 

Some of the “cautions” on each type of assembly are 
as follows: 

Mechanical riveting must be used carefully on thin 
mountings, and must be frequently inspected to see that 
equipment is kept properly adjusted so as to prevent 
loose assemblies with resultant poor physical and elec- 
trical contact. Many failures blamed on contact ma- 
terials are in reality due to poor riveting. 

Electrically or mechanically forming or upset- 
ting must be used carefully on mountings in order to 
overcome tendency toward distortion, and roughing of 
contacting faces. Also, assembly tools must be prop- 
erly made to prevent an extruded flash around the outer 
edges and to maintain dimensions. 

Electro-brazing produces strong physical and good 
electrical unions, but must be frequently inspected 
and kept free from brazing splatter or flashes. Electro- 
brazing must be properly timed so as to prevent over- 
heating, and certain tendencies to warp. 

Spot welding produces mechanically and physically 
strong joints with good electrical properties. However. 
the operation must be carefully timed and the proper 
electrodes and fixtures used to prevent localized crys- 
tallization and subsequent early failure. 

Extrusion and force fitting, whether done mechan- 
ically or electro-mechanically, will produce good results 
only so far as the proper dimensions are held on the 
component parts, and suitable equipment used. When 
properly done, this makes a very simple and effective 
assembly method, but is not to be recommended for 
high current loadings, or where separational failures 
would be serious. 

3y far the strongest mechanical and most contiguous 


Continued on p.162 
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MAX McGRAW, President, National Electrical 
Manufacturers Association (year ending )— 

‘Today, in the midst of war, we are forging the 
future peace of the world. For our industry, the days 
of the years that lie ahead will be the measure of our 
strength and determination to meet a great responsibil- 
ity. Every day that passes will be a step on the road 
to Victory. The beginning of this New Year is not 
really a time for review or forecast as an industry 
group. In true perspective it is a time when we, as 
individual men and women, should give thanks that we 
have been able so successfully to fight back through 
our first year of war. It is a time to remember that 
we were given a chance to fight back. It is a time to 
remember those who stood their ground and those who 
this very moment serve though they only stand and 
wait, and starve, but do not give in. For them there 
will be no medals for distinguished service to humanity. 
For us there is hope and great, increasing power. And, 
as must happen to all men of ill will, the spectre of in 
evitable defeat is fastening on the minds of our ene 
mies. They, too, have a rendezvous with destiny. May 
this New Year be one filled with courage to do the full 
measure of our duty. May it bring to all men of good 
will everywhere the first real promise of freedom in a 
world at peace.” 


DAVID SARNOFF, President, Radio Corporation 
of America (review of 1942) 

“No year in radio history has been so packed with 
activity in communication and scientific research as 
1942. All the wonders and skills of yesterday and to- 
day in radio, are consolidated in the war effort for 
Victory tomorrow. New inventions and important de- 
velopments which in normal times might require years 
to reach practical service, have been rushed to comple- 
tion in months to meet the demands of war. When 
the service that radio has performed for the fighting 
army of this country is made known after the war, 
Americans will be proud of the radio research workers 
and engineers and of the production men and women 
who have equipped the Army, Navy and Air Corps 
with apparatus unsurpassed in efficiency. Radio co- 
ordinates and speeds modern military action; it is the 
one factor which has made blitz possible in warfare, 
and then made possible an effective defense against that 
blitz. Radio in itself is speed. It travels at the speed 
of light. Its wavelengths cannot be cut, bombed or 
blasted. No power on earth can stop its winged flight. 
To equip every bomber, ship, motorized unit and field 
base with radio has been a herculean task. The Amer 
ican radio industry, which in peacetime produced mil- 
lions of radio sets and hundreds of millions of radio 
tubes, has met the challenge superbly. The use of 
radio in the war and of radio-electronic devices in the 


war-effort of industry, to speed production and increase 
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efficiency, has brought new recognition to the word 
electronics, which was born of radio. Television has 
played an important role in air raid instructions and 
civilian defense. Those confident of the success that 
marks wartime developments, expect television to 
emerge from this war in such form as to make pos- 
sible a great post-war industry. It is not, however, 
radio’s only post-war promise. The useful services of 
radio will be broadened far beyond the communication 
field into such realms as the electron microscope, radio 
frequency heating, supersonics and no end of applica- 
tions made possible by the development of new radio 
tubes, especially those designed to send and receive 
micro-waves—tiny waves measured in centimeters, 
Radio waves may now be used to heat, dry, glue, stitch, 
anneal, weld, rivet and even to deactivate enzymes. 
The possibilities in this new theramic realm of radio 
are unlimited. The bulwark of all this achievement in 
radio communications is scientific research. When 
peace returns, the men of science will devote the results 
of their wartime research to develop new and useful 
products and services for the post-war era.” 


GEORGE MASON, President, Nash-Kelvinator (in 
a year-end summary on behalf of that organization)— 

“Techniques which American industry is developing 
under the pressure of war mean more and better prod- 
ucts for more people after the war. American war 
production has demonstrated that there are few prod- 
ucts today that cannot be built to the highest standards 
in great quantities, and also that the country had never 
in peacetime even tested the real limits of its capacity 
to produce. American industry today is producing in 
tens of thousands products that only a few short years 
ago were considered so precise and difficult to make 
they were turned out only in ones and twos by indi- 
vidual craftsmen. What can be applied to the instru- 
ments of war can be applied to the products of peace.” 


GERARD SWOPE, President, General Electric Co 
(in year-end statement )— 

‘Wartime research, and wartime experience, in the 
electrical manufacturing industry will certainly result 
in improved products. It is significant that in the past 
many important electrical developments have begun, 
almost accidentally, either as a by-product of another 
investigation or as a fruit of pure research. Consider- 
ing the greatly accelerated pace of this conflict, com- 
pared with World War I, and the multiplied opportuni- 
ties for testing new developments in actual service, tt 1s 
reasonable to expect electrical by-products of even 
greater worth and in greater numbers than last time. 
Standardization of design and repetitive manufacture 
of large electrical apparatus have immeasurably speeded 
war production. Developments in finished and sem! 
finished materials are bound to alter the post-war scene. 
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Cut Recruit Training Period 
of Your Screw Driver Army| 
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ANYONE CAN DRIVE PHILLIPS SCREWS! 


In many of today’s war-expanded plants, 
raw recruits now literally walk from the 
employment office into responsible screw- 
driving jobs previously rated as skilled 
work. They produce efficiently, too, be- 
cause the job is simplified and made fool- 
proof by Phillips recessed head Screws. 

The Phillips driver centers automati- 
cally in the recess... can’t slip out to in- 
jure hands or spoil the work. This means 
centered driving force...no fumbling, 
wobbly starts...no slant-driven screws 


*, PHILLIPS <</ SCREWS 


WOOD SCREWS = MACHINE SCREWS °* SELF-TAPPING SCREWS * STOVE BOLTS 


. no burred or broken screw heads. 
Snug fit and perfect centering of driver 
in the Phillips Recess enable workers to 
make uniformly tight fastenings . . . and 
do it with less effort. Driving speed is 
often doubled because easy-driving, skid- 
proof Phillips recessed head Screws make 
power-driving practical! 

They cost less to use!-Compare the cost 
of driving Phillips and slotted head screws. 
You'll find that the price of screws is a 
minor item in your total fastening expense 
... that it actually costs less to have the 
many advantages of the Phillips Recess! 


KEY TO FASTENING SPEED 
AND ECONOMY 


The Phillips Recessed Head 
was scientifically engineered to 
afford: 

Fast Starting — Driver point au- 
tomatically centers in the recess 
... fits snugly. Screw and driver 
“become one unit.” Fumbling, 
wobbly starts are eliminated. 
Faster Driving — Spiral and pow- 
er driving are made practical. 
Driver won’t slip out of recess 
to injure workers or spoil ma- 
terial. (Average time saving is 
50%.) 
Easier Driving — Turning power 
is fully utilized by automatic 
centering of driver in screw 
head. Workers maintain speed 
without tiring. 

Better Fastenings — Screws are 
set-up uniformly tight, without 
burring or breaking heads. A 
stronger, neater job results. 


- scene. 
io International Screw Co., Detroit, Mich. Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
The Lamson & Sessions Co., Cleveland, Ohio Reading Screw Co., Norristown, Pa. 

The National Screw & Mfg. Co., Cleveland, Ohio Pheoll Manufacturing Co., Chicago, ili. 

New England Screw Co., Keene, N. H. Seovill Manufacturing Co., Waterville, Conn. 

The Charles Parker Co., Meriden, Conn. Shakeproof Inc., Chicago, tl. 

Parker-Kalon Corp., New York, N. Y. The Southington Hardware Mfg. Co., Southington, Conn. 
Pawtucket Screw Co., Pawtucket, R. 1. Whitney Screw Corp., Nashua, N. H. 


Central Screw Co., Chicago, tll. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
The H. M. Harper Co., Chicago, II. 


American Serew Co., Providence, R. 1. 
The Bristol Co., Waterbury, Conn. 
URING 









Plastics have won their opportunity to serve on a large 
scale, and the facilities to mold, shape, and fabricate 
them have come into being. Manufacturers and design- 
ers are not likely to let them_stand idle. Incidentally, 
the new and popular light metals often represent a con- 
siderably greater use of electric power in their process 
ing than did their predecessors. The new materials 
often do a job that could not be done before. War has 
prompted an amazing advance, both in application and 
improved manufacturing methods, of incandescent and 
fluorescent light sources. Fluorescent lighting had 
barely made its high relative efficiency and special ap 
plicability felt in the commercial field, and still awaited 
proper accessory and fixture equipment for the home, 
when tremendous demands for new plant construction 
were placed on the industry. Already increased vol 
ume has been reflected in decreased lamp costs, and the 
experience gained will be of high value in normal times 
While secrecy has cloaked the various electrical con 
tribution to aeronautics, ranging from the application 
of electric heat to personnel and equipment on the one 
hand, to turbosuperchargers and ingenious devices for 
communication, control, and navigation on the other, it 
is plain to all that ‘electrical aviation’ has seen its major 
development in this war, and one that is brimming with 
possibilites for peacetime air transport. Full employ- 
ment, a major peacetime objective, contemplates the 
voluntary: retirement of ‘emergency employees’ and 
working fewer shifts and shorter hours. It will de- 
pend, in large measure, on prompt and complete utiliza 
tion of facilities as the result of good planning. In the 
electrical industry, new products require considerable 
exploitation-time before they account for much added 
employment. What is more important is better dis- 
tribution of the things we already have. Reservoirs 
of consumer wants will undoubtedly exist at war’s end 
—but they will not automatically become sound and 
prosperous markets without aggressive cultivation by 
all of us.” 


ROBERT P. PATTERSON, Undersecretary of \Wa1 
(in an interview )- 

“Production of military equipment is a job that only 
the Army can plan, and therefore only the Army should 
control. Nobody else knows what we need, and nobody 
else is competent to place the orders, supervise the pro 
duction, make the inspections, accept deliveries. The 
whole matter of military production is a continuous 
flow, from the strategic plan at the very beginning to 
the maintenance, repair and salvage in the field. Asa 
continuous flow, it should be under a single control 
Added to that is the very practical argument that the 
present system is working, and working extremely well 
Why change it in the middle of a war? The Army has 
never had any intention or any desire to control the 
civilian economy. To begin with, we couldn’t do it. We 
don’t know as much about it as the civilians who are 
running it, whose job it is to run it.” 


E. C. HUERKAMP, Chairman, Industrial and Com 
mercial Lighting Equipment Section, National Elec 
trical Manufacturers Association (announcing this 
newly organized Nema section )— 
“D.. Soe > Y ¢ ~ r als +t 
$y combining the two Nema sections dealing with 


industrial and commercial lighting equipment into the 
new section, we hope to develop ways and Means of 
making the ‘lighting tool’ more easily. available a 
thus provide a better service to industry and the wal 
production effort. The realization that good lighting js 
an industry tool is being increasingly recognized }y 
industry. Through the new Nema section and the work 


of its several committees we will deal, as a representa 


good lighting 
practice. It is our purpose to lend all possible 


tive industry group, with every phase of 


a" : assistance 
to the war effort and post-war planning in these fields.” 


ROY A. HUNT, President, Aluminum Company of 
\merica (in his annual review ) 

“When the peak of 1943 production is reached, there 
will bea capacity in this country to make 2,100,000,000 
lb. annually. This is 63 per cent more than the aly. 
minum production of the whole world in 1938, We 
have not forgotten the civilian customers during the 
war period in the realization that they are cooperating 
by doing without aluminum they badly want so tha: 
the metal can go into planes, ships, and bombs. When 
the war is over we will be able to return to a peace- 
time economy in which the metal will again take its 
place in the many civilian products for which it. js 
suited.” 


FREDERICK C. CRAWFORD, President-elect. 
National Association of Manufacturers (before the 
National Conference of Business Paper Editors)— 
“Industry must practice during 1943 a judicious mix- 
ture of whole-hearted cooperation and_ hard-hitting, 
constructive criticism. That’s truly American. To 
criticize and yet be able to cooperate at the same time. 
has been a peculiarly new world blessing, because in- 
herited racial and political hatreds are at a minimum 
This is a country of 130 millions of people. A cross- 
section of their opinions is what determines our national 


destiny. It is misguided patriotism for anyone with 
a valid opinion to suppress it. My post-war convic- 
tions are few and simple. First of all I believe we 


must start planning for that period right now to the 
fullest extent possible without detracting from the war 
effort. A second conviction is that the United States 
must play a prominent part among the nations of the 
world in guaranteeing that we must not have to live 
through another holocaust 25 years hence. Third, I 
believe that this nation must participate as well in the 
economic rehabilitation of our sister nations after the 
war is over. My fourth conviction on the post-war 
world is that the American people neither want a new 
form of government and society imposed upon them 
without their consent nor do they wish to impose our 
form of government upon the reluctant citizens of other 
lands.” 


GEORGE H. BUCHER, President, Westinghouse 
Electric & Manufacturing Co. (as 1942 ends) 

“The electrical industry is providing so many new 
devices for war nowadays that one of our paramount 
responsibilities after the war will be to find new peace- 
time jobs to utilize the scientific principles which are 
being so effectively applied in our miltary effort. In 
the field of electronics and communication, for example, 


Continued on p. 154 
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HERE’S HOW WE CAN 


ELIS 


HELP YOU DO IT! 


You may find a golden opportu- 
nity in the shortage of metal or 
material that forces you to turn 
to plastics. Everywhere designers 
and engineers are proving plastics 
are not just an out but an advance 
... production is simplified, de- 
signs bettered, products improved. 
Often there are marked savings in 
costs. Auto-Lite has had a long 
record of accomplishment in the 
development and application of 
plastics to a wide range of prod- 
ucts. Both compression and injec- 
tion processes are used. This 
experience is freely available to 
manufacturers who can benefit 
by the use of plastics in their prod- 
ucts for the duration...and after. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
BAY CITY ° MICHIGAN 
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PLASTICS 


FOR THE DURATION... AND AFTER 
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ITHIN the various motors, generators, elec- 

tromagnets, solenoids, transformers, etc., that 

become integral parts of most kinds of com- 
plete, electrically-energized products are laminated cores 
of a ferrous alloy of very definite performance char 
acteristics. The element silicon, of itself, magnet- 
ically inert—greatly improves the magnetic qualities 
of such steels as are here specified and is invariably 
found therein. This silicon reduces the eddy-current 
and hysteresis losses and, after proper heat treatment, 
improves permeability. 

In view of the present need for conservation of cop- 
per it becomes vital to recognize that use of the right 
core material will reduce the magnetization required 
to produce a given result. This means fewer ampere 
turns of wire in the construction of a magnet with a 
consequent saving in the amount of copper required. 
It also means an increase in the efficiency of the 
product. 

The efficiency of any magnet winding depends upon 
the losses, or the smallness of the losses, which occur 
during its operation. Such losses are due to the gen- 
eration of heat and since this performs no useful work 
it represents a loss of energy—consequently a reduc 
tion in efficiency. In the winding, which is of com 
mercially pure copper, the losses are factors of the 
resistance of the wire and the volume of the current 
which passes through it; known as IR losses. Be- 
cause the development of commercial copper has reached 
about the lowest value of resistance that may be ex 
pected, little further reduction of the I7R loss in 
the copper itself can be anticipated 
the total losses can, however, be obtained by reduction 


\ reduction of 


of core losses which are caused by eddy currents and 
by hysteresis. This is accomplished by an improve 
ment in the permeability of the core material. 

Eddy current losses. It is a basic phenomenon 
that when a core of steel or iron is surrounded by a 
winding and current is passed through this winding, 
induced currents are set up in the iron or steel core. 
These are known as Foucault currents, more commonl\ 
referred to as eddy currents. These induced currents 
circulate in the core where they do no useful work but 





Heat loss from eddy currents through full volume of solid 
core (A) is reduced when core is laminated (B 





Up-to-Date in Electrical Sheets 





LIP 


Widely used and indispensable to the 
performance of some product com- 
ponents, electrical sheet deserves 
timely review at intervals by the alert 
engineer-designer. Here is a brief 
study of fundamentals and of newer 
developments which will serve to re. 
orient your viewpoint and bring you 
up-to-date in regard to steels, fabricat- 
ing techniques and heat treating. 
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only produce heat. It is a well-known fact that if the 
core, instead of being a single piece is composed of 
laminations, the losses from eddy currents will be 
lessened. Heat will still be produced but it will amount 
to a total less than that which would be developed in a 
single-piece core under similar conditions. 

Theoretically, the thinner the laminations, the smaller 
the eddy-current loss, which would seem to indicate the 
use of extremely thin laminations. There are, how- 
ever, practical limitations to the thinness of laminations 
that may be used since other factors enter into the 
calculation. A core of no eddy-current losses, even if 
possible, could not be constructed of extremely thin 
laminations either economically or practically. 

The sheets from which laminations may be punched 
are provided by the steel manufacturers in thicknesses 
of various grades suited to the particular type of ap- 
paratus with which they are to be used. These are 
provided in a number of gages ranging from No. 11 
(0.125 in.) to No. 32 (0.01 in.). These are graded to 
suit the particular purposes for which they are to be 
used on the basis of composition—which is determined 
by the percentage of silicon introduced. The lowest 
grade of electrical steel contains a small percentage of 
silicon and this percentage increases as the grade ad- 
vances up to the highest which is employed for high- 
efficiency transformers. In general, the higher the 
silicon content, the lower the core losses but the higher 
the cost. This indicates that in the selection of elec- 
trical steel for a specific purpose, that having the lowest 
losses which is acceptable for the particular purpose 
should be chosen but higher grades than are actually 
needed should not be used. Special melting, rolling 
and heat treating may vield certain benefits. 

Hysteresis losses. Steel and iron, after being 
magnetized, have the property of retaining a part ol 
their magnetism after the external magnetomotive force 
has been removed. This property is called hysteresis. 
When current is applied to the winding around a mag- 
net core, magnetism is induced in the core in a definite 
relation to the amount of current flowing through the 
winding. If, at the start, the core is entirely unmag- 
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Fibergias Varnished Tape and Cloth 
insulating Papers and Twines 


SEARCH 


hs 
53 YEARS 
THE ELECTRICAL 
INSULATION 
HEADQUARTERS 


Manufacturers of electronic devices, radio, communica- 
tion, electrical, aviation and all other industrials, having 
a need for electrical insulation will save valuable time 
and obtain helpful guidance by consulting Mitchell-Rand 
on matters pertaining to electrical insulation materials. 
Mitchell-Rand with its 53 years of specialized experience 
in the development of electrical insulation and with its 
complete manufacturing and warehouse facilities are able 


to give prompt service and quick deliveries. 


The M-R Wall Chart, measuring 22x34 contains 
quick easy to read reference tables of electrical 
symbols, allowable carrying capacities of con- 
ductors, dielectric averages and thicknesses of 
insulating materials, mathematical tables, tap 
drill sizes, standards of varnished tubing sizes, etc. 


The M-R Guide Book, 44 pages, pocket size 


containing complete data, specifications and prices 
of all M-R Products. 


The Laboratory sample card of Tubing or Sleev- 
ing; samples ranging from size 20 to fit over 
B&S wire +20 (.032”) to size 0 to fit over B&S 
wire #0 (.325”) 


These are FREE FOR YOUR ASKING... 
Write today on your letterhead 


MITCHELL-RAND INSULATION COMPANY, INC. 
me LT eZ NEW YORK, WN. Y. 


Cable Filling and Pothead Compounds 
Friction Tape and Splice 
Transformer Compounds 
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A PARTIAL LIST OF M-R PRODUCTS _ Eipergias Saturated Sleeving and Varnished Tubing 


Fiberglas Braided Sleeving Asbestos Sleeving and Tape 

Cotton Tapes, Webbings and Sleevings Extruded Plastic Tubing 

impregnated Varnish Tubing Varnished Cambric Cloth and Tape 
insulating Varnishes of all types Mica Plate, Tape, Paper, Cloth and Tubing 





netized, the magnetism rises quite rapidly until it 
reaches a certain point, A in the accompanying dia- 
gram, beyond which additional magnetizing force pro- 
duces no additional magnetizing effect. This is known 
as the saturation point. If, after this point has been 
reached, the current is reversed, the magnetism de- 
creases until it becomes zero. The zero point, however, 
is not reached when the curve across the vertical axis, 
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HARACTERISTIC hysteresis curve of sheet silicon 

steel shows area OCF of energy lost in overcoming 

residual magnetism. Best grades of steel have thin- 
nest loops 


OB, at C but at some point to the left of it to the extent 
indicated by OF. The reversed current then causes 
the demagnetization to follow a corresponding curve 
until it returns to the negative saturation point, A! in 
the accompanying illustration. 

The portion of the curve below the horizontal OH 
then duplicates the portion above, and a complete loop is 
formed which is known as the hysteresis loop. The 
portion of the curve, OF on line OH, to the left of the 
vertical axis, is known as the coercive force and repre- 
sents magnetism that remains in the core, or residual 
magnetism. It also represents the energy which is con- 
verted into heat and is therefore lost. The energy 
expended per cubic inch of core material in carrying 
the material through the cycle is proportional to the 
area of the hysteresis loop. That portion of the loop 
included by OCF represents the energy lost and the 
importance of the loop in making a selection of an 
electrical steel can be readily seen. In the manufacture 
of permanent magnets it is the coercive force which 
represents the value of the core material’s ability to 
retain magnetism. In the electromagnet, on the other 
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hand, since the coercive force represents loss, the eff 
ciency of the material is represented by the smalln : 
of the coercive force. zs 

Hysteresis: loss, due to the inherent nature of the 


sr4¢ 0 > ° > . NMreAr *. 
material magnetized, is never zero but the grades of 


especially for 
1s ave Cor small coercive 
force. The value of this force may be calculated 


silicon steel which have been developed, 
core construction, have comparatively 


by 
ily 
Sis 
ained, 
acturers 
to apply to each grade and gage of steel. A typical loop 
is shown here complete but in many instances 


formulas which are dependent upon factors not read 
available to the product engineer-designer but hystere 
loops, from which all necessary data may be obt 
are prepared and supplied by the steel manuf 


the upper 
half alone is supplied as the lower half of any log 


duplicates that above the horizontal axis, OH. Some 
of the manufacturers’ loops are plotted by lines, or 
kilolines, per square inch to represent the flux density 
and the magnetization in ampere turns per inch. Others 
use the system of plotting the flux density in gausses, 
or kilogausses, and the magnetization in oersteds. Ip 
either case the working results are the same. For con- 
version, multiply lines per square inch by 0.155 to ob- 
tain lines per sq. cm. (gausses) ; multiply ampere turns 
per inch by 0.49474 to obtain oersteds. 

Core loss data are supplied by the manufacturers 
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Gross core loss curves for a transformer grade steel com- 
bine eddy current and hysteresis 


on the basis of loss in watts per pound of steel for the 
number of kilolines per sq. in. Total core losses, as 
siven in tables, include both the eddy loss and the hys- 
teresis loss. Broken into components it is seen that 
these factors vary with the grade of steel and the thick- 
ness of the sheet. Thus, in the highest grade of trans- 
former steel, the total loss may be 0.494 watt per Ib. 
composed of 0.345 watt hysteresis loss and 0.149 watt 
eddy-current loss, while in a lower grade of armature 
steel the total loss may be as high as 1.227 watt per bb., 
composed of 0.741 watt hysteresis loss and 0.486 watt 
eddy-current loss. Both the preceding examples are 
based upon a sheet of 29 gage. As the thickness 1 
creases, the losses slightly increase also. In Trans- 
former grade steels, and the thin gages usually em- 
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Preview of the 
Century un 





We say “Preview.” Of course, the 
swift, sleek, streamliner shown above 
has not been engineered or built. It is 
simply a sound design by qualified de- 
signers of what a post-war “Iron 
Horse” may look like. But this much 
is certain: plastics will help make the 
trains of the future faster, more com- 
fortable, more convenient, and cheap- 
et, too. Say designers Sundberg and 
Ferar: “Tomorrow’s trains could be 
lower, lighter, more stable. Plastics? 
For the engineer’s turret. For windows 
extending to the roof. Lighting fix- 
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From the Drawing Boards of Sundberg and Ferar 


tures, hardware, venetian blinds, up- 
holstery. For countless decorative and 
structural applications.” 

When you're thinking today of 
plastics for your post-war products we 


suggest you talk over your ideas and 


Limited 


problems with Kurz-Kasch designers, 
engineers, tool makers and molders. 
And they, too, are thinking ahead. 
They've been thinking ahead ever 
since the humble beginnings of the 
plastic industry a generation ago. 


KURZ-KASCH 


Planners and Molders for the Age of Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio. 
Branch Sales Offices: New York @ Chicago ® Detroit © Los Angeles © Dallas © St. Lovis © Toronto, 
Canada. Export Offices: 89 Broad St., New York City. 












ployed in high-efficiency construction, the eddy losses 
will amount to about 30 per cent and the hysteresis 
losses about 70 per cent of the total. In the lower 
grades of steel, such as Armature grade, the eddy and 
hysteresis losses may be in the nature of 50/50 per 
cent. 

For exact data, dependence must be placed upon the 
manufacturer as the figures may vary slightly with 
any particular composition used. In general, core 
losses increase with increase in magnetic density, thick- 
ness of sheet, frequency of current, and if the sheet is 
subjected to strain. 

Permeability. When a core of magnetic material 1s 
magnetized there is, as previously noted, a limit to 
which such magnetism may be carried. In other words, 
the point of saturation is reached. Since magnetism of 
any piece depends upon the ampere turns of wire with 
which it is wound, it follows that, for a desired mag- 
netism, the greater the permeability, the fewer ampere 
turns will be required and, as a corollary, the less cop- 
per will be involved in making the winding. Permeabil- 
ity curves of the various grades of steel are supplied 
by the manufacturers. Normal permeability is usually 
indicated in formulas by the Greek letter mu, p, and 
may be defined as the ratio of magnetizing induction 
to the related magnetizing force. 


Aging. 


peculiar property of producing increased losses as they 


become older. 


in the selection of any grade of steel, is called “aging.” 
Most of the higher grades are classed as non-aging 
while lower grades are slightly aging. Those grades are 
used under conditions where aging is not of vital im- 


portance. 


ELEVEN GRADES AVAILABLE 


ILICON steels are graded in accordance with their 
silicon content and are designated by the principal 
Commercial grade 
designations will vary slightly with the different manu- 


purpose for which they are used. 


GAGES OF ELECTRICAL AND STRIP SILI- 
CON STEEL 

















Gage | Thickness} Gage | Thickness 


Number In. Number In 
11 1250 Zz 0310 
12 1090 23 0280 
13 0940 24 0250 
14 0780 25 0220 
15 0700 26 0185 
16 0625 27 0170 
17 0560 28 0155 
18 0500 2 0140 
19 .0435 30 0125 
20 0375 31 0110 


21 0340 0100 





facturers but a general classification will cover the 


principal grades. lor more complete information re 


garding any specific grade, the maker should be con 


sulted as he will furnish all desired data accompanied 
by curves covering core losses, including eddy and hys- 
teresis losses, permeability and magnetization for any 


particular grade in which the engineer-designer is in 
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Some types of electrical sheets have the 


This property, which is of importance 















CHARACTERISTICS OF ELECTRICAL SILICON 
STEELS 
| Silicon | Gages | 
Content | Usually 


Grade Per | Em- Aging 


Applicatio 
Cent | ployed — 



























Field 0.25 |24t026| Some | Low-priced intermittent motor. 
$ 
| aging | single-phase motors and small 
direct-current motors 

Pole Small 16 or Some | Rotating poles of large machines 
heavier | aging 7 
Arma- 0.5 16 to 26 Slightly| Small motors, armatures, frac 

ture | aging | tional horsepower motors 
Electri- | 1.0 16 to 29 | Slightly; Motors and generators ‘Of me. 
cal aging | dium efficiency, small intermit- 


tent transformers, reactors re- 

lays 

22 to 29| Non- | Motors of good efficiency, relays 
aging | small transformers , as 





Motor | 2 5 





Dyna- 3.25 |24to029| Non- | Motors and generators of high 
mo aging | efficiency, small and medial 
| size intermittent transformers 
relays, meters, laminated poles” 
Trans- | 3.6 to |26to029| Non- | High efficiency transformers and 
fopmee 4.75 aging | rotating machinery 
72, 65, 
58, 52* 





Radio About | 26to29; Non- | Communication transformers. 


36 aging | audio-transformers, small power 
transformers 


* Transformer 52 is the highest efficiency sheet. 


terested. The silicon content as given in the following 
paragraphs is that of the product of one manufacturer 
but all corresponding grades will possess approximately 
the same values. The principal grades offered are 
listed above. 

The first two are not guaranteed but they offer sat- 
istactory performance at reduced cost where they will 
be acceptable on the basis of the purposes for which 
they are intended. 

Field, silicon content 0.25 per cent, is used princi- 
pally for low-priced, intermittent duty, single-phase 
motors and small dc. motors. It is not recommended 
for the better classes of small motors as it has aging 
properties and is not as uniform in its magnetic prop- 
erties as are the higher grades. Core loss is not guar- 
anteed. 

Pole is used mainly for rotating poles on large ma- 
chines where strength of material and good permeability 
are required. Since it is used only on dec., the core loss 
is of little importance and it is usually used in sheets 
of 16 gage or heavier. 

All the succeeding grades are guaranteed by the 
manufacturers to meet the various data offered. 

Armature, silicon content 0.5 per cent, is character- 
ized by good permeability but rather poor core losses. 
It is employed for de. motors of moderate efficiency and 
for intermittent duty ac. motors. This is the lowest 
guaranteed grade of silicon steel and is soft with good 
punching qualities. Slightly aging. 

Electrical, silicon content 1.0 per cent, has good 
punching qualities, high permeability, fairly low core 
losses and is an economical grade from most stand- 
It is used for the better class of small motors 
and generators of medium efficiency. Slightly aging. 

Motor, silicon content 2.5 per cent, 1s characterized 
by lower core losses than the above grades, is stiffer 


points. 


but has good punching qualities. It has good permeabil- 
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ic prop- Every day, throughout industry, that has exacting work to be done 

ot guar- RCA Tubes in modern Electronic _ still more exactingly. 

: equipment are helping replace both The Electronic Way has few or 
ge ma- mechanical and human operations no mechanical limitations, is often 
neabilite on a wide variety of tasks. Every more economical, and provides 
ore lanl day, they are making possible new freedom from the annoying element 
+ ae standards of accuracy, efficiency,and of human error! 

i. economy -— higher than are practi- As the acknowledged leader in 
cal or feasible by any other method. the pioneering of Tubes for Radio, 
by the So far-reaching has been this it is only natural that RCA should 

. wee industrial development of the also lead the way in the design of 

laracter- Vacuum Tube, it is now the rare Tubes for industrial uses. A wide 

© loses, \ industry which does not already V@Fiety of types, each with a back- 
ency and utilize various Electronic methods— — of — Beene af- 

. lowest )/ or, by the same token, stand to bene- Wile foc Powel und Seauk Wa 

ith good fit by the adoption of many more. Folder TT- 100, or Phototube Folder 

a “Do it the Electronic Way” is PT-20RI to Commercial Engineer- 

las it ; far more than a slogan. It is a di- ing Section, RCA Manufacturing 

on od > a rect challenge to every business Co., Inc., 5th Street, Harrison, N.J. 
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— low Power * Medium Power °¢ High Power ¢ Cathode Ray °* Phototubes 


Thyratrons ¢ Voltage Amplifiers * Rectifiers, etc. 








ity but a lower saturation value. Its principal applica- 
tions are for motors of good efficiency, small trans- 
formers, relays, and other apparatus where medium 
core loss values are desired. This grade is non-aging. 

Dynamo, silicon content 3.25 per cent, approaches 
the transformer grades and is stiffer and harder than 
the previous grades but at the same time has good 
punching qualities. The core losses are lower, with 
higher permeabilities in the lower flux density regions 
and slightly lower permeabilities in the high flux regions 
as compared with the previous grades. This grade is 
used in high-efficiency motors and generators, small 
























and medium sized intermittent transformers, relays, 
meters, laminated pole pieces, and similar applications 
where low core loss is desired at medium cost. Non- 
aging. 

Transformer, silicon content 3.60 to 4.75 per cent, 
are usually designated as Transformer 52, 58, 65, and 
72 and are characterized by low core losses resulting in 
high efficiency which especially accommodates them for 
distribution and power transformers of the largest sizes 
and highest types. Transformer 52 has the highest 
efficiency. 

Radio, Transformer 72, and a number of special 
grades are widely used for communication transformers, 
high quality audio-transformers, small power trans- 
formers and chokes where a good low-density perme- 
ability is needed. They all have good punching qual- 
ities and low core losses. 

In general, as the grades progress from Field up 
through Transformer, the silicon content increases while 
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A pecrenLr sharpened dies with accurate clearances are necessary to 
efficient fabrication (A) of silicon steel laminations. Some typical 

shapes (B). Some recent transformer designs use wound and split 

steel strip cores instead of punchings 





the core losses decrease. The sheets become stiffer, of 


ising and 
the same 


harder, the Rockwell values gradually incre: 
the Erichsen ductility values decreasing for 
gage and sheet finish. : 
AS TO GAGES AND SIZES 
Eo YMMERCIAL sheets of silicon steel are made in 
a range of gages from 32 gage, with a thickness 
of 0.01 in., to 11 gage which has a thickness of 0,125 
in. The thickness of each gage is shown in the 


: accom- 
panying table but not all grades are made in all of the 
gages. A range of gages for different purposes js 





recommended by the manufacturers although devia- 
tions from the following recommendations may at times 
be found advisable. 

Pole grade is usually 16 gage or heavier, Field grade 
24 to 26. Armature grade runs from 16 to 26 and 
Electrical from 16 to 29 with the majority of sheets 
ranging lighter than 22 gage. The usual gages for 
Motor and Dynamo grades are 22 to 29 while the 
Transformer grades usually run from 26 to 29 gage. 
Sesides these, sheets of thicker and thinner gages may 
be used for special purposes. 

Theoretically, the thinner the sheet, the smaller the 
core loss, but there are practical limitations to the 
thinness of sheet which should be used. The above 

Continued on p. 166, 
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SOME SCOVILL 
STANDARD 
SCREW 
PRODUCTS 


AN HEX. HEAD 
AIRCRAFT BOLTS 


AN AIRCRAFT 
SCREWS 


AN ALLOY STEEL 
AIRCRAFT SCREWS 


PHILLIPS RECESSED 
HEAD SCREWS 


PHILLIPS RECESSED 
AIRCRAFT SCREWS 


STANDARD BRASS 
AND STEEL 
MACHINE SCREWS 


SHEET METAL 
SCREWS 
TYPE A&Z 


SELF-TAPPING 
SCREWS 
TYPE F 


WASHER 
ASSEMBLED 
SCREWS 


SPECIAL HEADED 
AND THREADED 
FASTENINGS 


STP SECT aR TU BS 
FOR CHOOSING SCOVILL 
FOR FASTENINGS! 


Scovill knows how to solve special fastenings problems 
with minimum metal—motions—money. The copper ter- 
minal stud illustrated is another practical proof. One cold 
forging operation simultaneously formed the head and raised 
lugs while extruding and die pointing the shank. Subsequent 
machining and roll threading completed the job. 


Scovill’s many standard fastenings benefit from this same 
skill and ingenuity. It assures the fastenings buyer maximum, 
uniform fastening-efficiency at minimum cost. 


Good fastenings, whether special or standard, come from 
men with “know how”—first-class equipment —careful, con- 
sistent materials-control. Scovill guarantees you all three. 
You are welcome to come and see for yourself. 


Nine strategically located Scovill offices listed below are 
staffed by fastenings experts to give you prompt service and 
assistance. 


Although long since engaged in important war work, Scovill 
will gladly work with you now on your post war planning to 
the fullest extent that military needs permit. 


Scovill believes that good fastenings are good business for 
buyer and seller alike ... and that product performance is 
the most important part of the price. 


SCOVILL _MANUFACTURING COMPANY 


SCREW 


WATERVILLE 1 ¢pe5nucrs DIVISION 


fp Eas 
WATERVILLE, CONN. | &3™) TEL. WaterBURY 3-3151 


NEW YORK, Chrysler Bldg. 


FEBRUARY 1943 


DETROIT, 6432 Cass Ave. + CHICAGO, 1229 W. Washington Blvd. + PHILADELPHIA, 1611 Pennsylvania Blvd. 
PITTSBURGH, 2882 W. Liberty Ave. +» SYRACUSE, Syracuse-Kemper Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
ee 
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SMALL ANTI-VIBRATION RELAY 


Possessing a balanced armature to make possible vibra- 
tion service up to 14 G. ona 50 milliwatt power input. 
Small-sized — 15¢@ 
by 1%4¢ by 1% in. 

the relay is de- 
signed to operate 
in climatic and en- 
vironmental condi- 
tions of all kinds 
and is particularly 
useful for aircraft 
and its subassem- 
bly application. At 
inputs of 12 to 50 
mw. it is rated at 
150 watt non-in- 
ductive ac. At 200 
mw. it takes loads 





as high as 20 amp. 

inductive dc. Maxi- 
mum continuous input: 1 watt. Operation can accom- 
modate a frequency range of 60 to 2000 cycles. Sigma 
Instruments, Inc., 76 Freeport St., Boston, Mass. 


SOLENOID MOTOR STARTER 


Incorporating in its design a bi-metal overload relay, 
this unit provides trip protection over a wide range of 
ambient tem- 
perature. Ar- 
rangement of 
starting but- 
ton is such 
that operator 
must push, 
then _ release 
before contact 
is made, thus 
your product 
and its motor 
are guarded 
against im- 
proper opera- 
tion under 
overload con- 
ditions by un- 
wise operat- 
ors. Size of the case is 534 by 5% by 4% in. for five 
horsepower ratings between 1.5 and 7.5. Voltage 
range, 110 to 550 ac. Switch is of the vertical, 
straight-line type with a resilient, shockproof mounting 
to eliminate hum, and double-break, silver contacts. 
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Vew Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 


Coils for different voltages are interchanged by the re- 
moval of four screws. Other parts are similarly ac- 
cessible. Monitor Controller Co., Baltimore, Md. 


VEGETABLE BASE ADHESIVE 


Ready for use as a glue, sealer, filler, binder, size, or 
extender in place of or to augment critical animal ad- 
hesives. Flexible and free from shrinking, pulling, or 
warp, this line of adhesives can be applied by machine 
or hand brush, spread or dipped. Paper, cardboard. 
fabrics, glass, leather, wood, and ceramics are some of 
the materials which can be bonded. Paisley Products, 
Inc., 1770 Canalport Ave., Chicago, Ill. 


PERMANENT MAGNET DYNAMOTOR 


By elimination of field coils, the manufacturer of this 
unit has reduced size and weight and increased effi- 
ciency. Size 
534 x 31Y, 
x 2Y% in. 
Weight 434 
lb. Standard 
models _ have 
12 volt in- 
put ranging 
from 28 
amp. to 128 
with accom- 
panying out- 
puts of 250 
volt., 50 ma. 
to 500 volt., 200 ma. Special models are available with 
other ratings; with extended shafts for hand opera- 
tion; and with a large range of ac. or de. outputs of 35 
watt. continuous or 60 intermittent for use as external- 
drive generators. Carter Motor Co., 1608 Milwaukee 
\ve., Chicago, IIl. 





INSULATING TAPES 


Three types of tape for use in and with coils and other 
electrical components. Acetate film tape resists mois- 
ture, impedes electrolysis, and is indicated for anchor- 
ing and binding of fine-wire coils. It calipers 3.5 mils 
at 1900 volt. per mil dielectric strength. Tensile, 20 Ib. 
per in. width, adhesion, 40 0z. per in. Rolls are 72 yd. 


long by 4, 6, 3%. %, ¥%, %4, %, 1,1%, 1%, and 2 in. 
wide. Acetate cloth tape is for use in coils where 
lead anchorage, insulation, and mechanical strength are 
required. It is immune to electrolytic corrosion and 
impedes it when used as a barrier. Thickness 1s 8.5 
mils with dielectric strength of 265 volt. per mil. Ten- 
sile is 46 Ib. per in. width while adhesion is 50 oz. pet 
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Duco 


INDUSTRIAL C 


Although Struthers Dunn, Inc. makes many more 
complicated, and therefore more “spectacular,” relay 
types, there are none in which Dunco design and 
manufacturing care have proved more effective than 
in these Industrial Control and Power Transfer types 
commonly used for controlling motors, heats, lights, 
and for other industrial tasks. 

Their success over a long period of time has been 
largely a matter of refinement of every detail having a 
bearing on performance and dependability—and top- 





ROL RELAYS 


ping this off with individual adjustment plus two 
separate inspections before shipment. 

Dunco Industrial Control and Transfer Relays are 
made in many types and with mounting styles for 
almost any application. 

WRITE for your copy of the Dunco Relay-Timer Cata- 
log and Data Book. Contains details on the largest 
line of high-quality, ys and 
Timers, as well as h engi- 


neering information. Cy 





de 


RELAYS 
TIMERS 


SURE I Pui ABEL Pua. Pa 


STRUTHERS DUNN, Inc. 


1321 ARCH STREET 


FEBRUARY 1943 


PHILADELPHIA, PA. 


7 


LET DUNCO DISTRICT ENGINEERS IN 28 CITIES HELP SOLVE YOUR RELAY-TIMER PROBLEMS 
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in. Roll lengths are 72 yd. by the same widths as above 

e Glass fiber tape is offered for use in motors, gener. 

CG LV), ators, and other such coils where ability: to Withstand 
electrolytic and organic corrosion, high temperatures 


vapors, and fumes is needed. Glass backing fabric has 


60 by 58 threads per sq. in., a caliper of 7 mils, dielec 


. tric strength of 428 volt. per mil, tensile of 122 jh per 

CG LM; GO in. width, and adhesion of 18 oz. per in. Rolls come 
O60 o 3. 4, 3 TR I . 

yd. long by 4, 3%, 42, 4. %, 1, 1%, 1%, 134, and 


2 in. but special widths can be supplied. Industrial 
Tape Corp., New Brunswick, N. J. 





























SEALED VARIABLE RESISTORS 





To operate in very humid or very dusty locations. 
Closed covers and special sealing compounds are used 
in these pads to 
achieve leakage 
resistances in or- 
der of 300 meg, 
after 48-hr. ex- 
posure to 95 per 
cent humidity at 
40 deg. C. Wide 


spacing of cur- 





rent - carrying 
parts and use of 
molded dielectric bases serves to increase surface in- 
sulation. Spiral connectors are used to give positive, 
noise-iree contact between the contacting head and the 
center terminal and the element contactor is of double- 
fingered design. Units are adaptable for application to 
Our mills are working to capa- either standard radio- or high-frequency equipment. 


t , re 8 Stackpole Carbon Co., St. Marys, Pa. 
city rolling ‘“BERALOY 25 
(Keryllium-copper), “TOPHET”’ MAGNETIC BRAKE 









Engineer-designed to stop heavy loads smoothly and 


(nickel-chrome), and 


quickly by using the torque of the brake as its source 


‘‘CUPRON"’ (copper-nickel) 
ribbon and strip for vital war 
applications —so vital we 
know that we are actually 
“ROLLING TO VICTORY”. 
Consult us on your require- 
ments for hot and cold rolled 
special alloys in rod, wire, rib- 


bon, and strip. 





aM L ee eed (oa) 


A NEWARK, NEW JERSEY 


of power. When energized, the electromagnet, bottom. 
is attracted to the flat armature plate inside and rotat- | 
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% From conveyor belts that shuttle goods, foot by foot, along assembly lines . . . to 
giant cargo planes that span wide continents and seas with loads of war material .. . 
each presents a successful job of current control achieved with “Relays by Guardian.” 
For instance... 


THE SERIES 195 MIDGET RELAY has numerous aircraft and industrial applications and 
is one of the smallest relays ever made. It’s smaller than a match box, yet sturdy 
enough to withstand more than 20 times gravity in acceleration tests. Weighs less than 
an ounce! May be equipped with coils for operation up to 75 volts and will handle 
double pole, double throw contact combinations. Write for Series 195 Bulletin. 


THE B-4 SOLENOID CONTACTOR is used for starting motors in cargo planes, for turret 
control in bombers. It’s a 24-volt, single pole contactor rated at 200 amps continuous, 
1,000 amps surge. It withstands acceleration exceeding 10 times gravity; operates 
from sea level to 40,000 feet, from —60°F to + 170° F. In the same class are types 
A-3 (12 volts, 200 amps continuous), B-5 (24 volts, 50 amps continuous), B-6 (24 volts, 
100 amps continuous), B-7 (24 volts, 200 amps continuous). All built to U. S. Army Air 
Force specifications. Send for B-4 Bulletin for further details on these units. 


Planning for the future? Our wartime experience can help you build better peacetime products. B-4 Solenoid Contactor 


GUARDIAN W ELECTRIC 


1627 wEST WALNUT STREET CHICAGO, ILLINOIS 


ottom., 
rotat- 
A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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COUNTER BALANCED 
CLUTCH RELEASES 
GEAR TRAIN UPON 
CURRENT INTERRUPTION 





THIS IS ONLY ONE OF A COMPLETE 
LINE OF HAYDON TIMING MOTORS 


Aunou 
neing — 
A NEW TIMING MOTOR CONSTRUCTION 


WHICH ALLOWS INSTANT AUTOMATIC 
RESET OF THE MOTOR SHAFT 


kon Use In 


AUTOMATIC RESET TIMERS — TIME DELAY 
RELAYS — VACUUM TUBE CIRCUIT 
CONTROLS, ETC. 


EXTENSIVELY USED IN PLATE CIRCUIT 
TIME DELAYS FOR COMMUNICATION 
EQUIPMENT. 





LET HAYDON ENGINEERS HELP YOU WITH 
ANY ELECTRICAL TIMING PROBLEM 
AND KEEP UP WITH TODAY'S WAR DEMANDS 


SE ay te aL 


FORESTVILLE CONNECTICUT 
MAKERS OF 
HAYDON TIMING MOTORS 











ing with the brake drum. This action moves the cal 





arm in the direction of turning, actuates cam to Spread a 
° “ : ( ; 
brake shoes. Primary power source is 6 or 1? volt & 
o ree 17eEC ¢ > 1e > ae r > , A ; RS 
lhree sizes are supplied: 7% by 1, 12 by 1%, and 14 3 


by 2 in. with torques of 400, 1400, and 2400 Ib-f. ‘i 

currents ranging from 1.0 to 2.2 amp. Both machine FO 
and vehicular applications are suggested. Empire Elec. 

tric Brake Co., 118 S. 14th St., Newark, N, J, 


HIGH STRENGTH PANEL LOCK | 


Designed as fasteners for cowling on aircraft, these 
devices withstand an average tension load of 1600 jh 
J. 





w 5 LE! 
Comp! 
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and reé 
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and average shear of 2700 Ib. Depending for their 
locking power on a screw action rather than springs, 
they provide variation in tension and latitude in the 
thickness of sheets to be fastened. Locking and un- 
locking is instantaneous and the position of the locking 
member is shown by the indicator which appears on the 





face of the fastener in the illustration. Nigg Engineer- 
ing Co., Covina, Calif. 


MULTI-CIRCUIT AC. RELAY 


Quick action, dependability, long life, and quiet opera- "RES 
tion are the objectives of this relay design. As man \ 73 
, ) : iat 
as 12 Springs of spo 
can be sup- butt a 
° . . as pro 
plied in a sin- yd 
gle __ pile-up. ous ta 
Unit weighs . Mallo 
6% oz. and . 


dimensions 
are: 24, 1%, 
and 2% in, 
length, width, 
and height 
respectively. 





Springs are 
insulated with 
heat treated 
plastic with minimum cold-flow and low moisture ab- 
sorbency and bushings are of plastic to produce long 





wear and freedom from vibration troubles. Contacts "MY! 
of rare metal or special contact alloy welded to nickel A 408 
silver springs to minimize resistance and aid in the com 
dissipation of heat. Heel pieces are made adaptable to ) _ 
plug-in mounting and cadmium plated. Coil core lami- oo 
nations are of low loss silicon steel with coils wound to oe 
exact turns and impregnated. Annealed and cadmium copy, 
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"ELECTRICAL CONTACTS” 


Complete, concise presentation of 
contact material data in convenient 
and readily usable: form. Contact 
design is authoritatiy ely covered as 
an indispensable factor for consid - 
eration. Also reviewed are facings, 
inlays, spring materials and general 
av wabilities. 





_— - 


= 


"RESISTANCE WELDING” 


\ 78-page book, treating subjects 
of spot, projection, roller seam, and 
butt iol flash-butt welding, as well 
as properties and characteristics of 
various welded metals. Miscellane- 
ous tables and application data on 
Mallory alloys are included. 





"MYE TECHNICAL MANUAL” 
A 408-page, hard-bound book with 


complete data on capacitors, noise 
suppression, receiving tubes, loud- 
— television, frequency mod- 
ulation, vibrators, phono-radios, 
automatic tuning, and other useful 
information. Priced at $2.00 
copy, net. 


per 
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Your Questions 
on— 


Electrical Contacts 
Resistance Welding 
Current Rectification 
Electronic Components 


Mallory has condensed “know-how” 
in books like these to help you find 
practical solutions to problems in- 
volving the selection of electrical 
contacts, welding processes and 
electrodes, current rectification, AC 
and DC power supplies, and in- 


dustrial electronic components. 


With the exception of the MYE 
Technical Manual, which is priced 
at $2.00, these books are yours for 
the asking. They may help break a 
development bottleneck, improve a 
product or process, and lower costs. 
Write us. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 


Cable Address—PELMALLO 


MALLORY 


APPROVED 
PRECISION PRODUCTS 








“APPROVED PRECISION 
PRODUCTS” 


Descriptions, prices and specifica- 
tions on potentiometers, rheostats, 
station selector and special switches, 
phone jacks and plugs, dial light 
nosunillians cable connecting devices, 
resistors, condensers, vibrators, rec- 
tifiers and battery chargers. 


“HEAVY-DUTY RECTIFIERS” 


General description of rectifiers in 
conjunction with advantages, ap- 
plications, fundamentals of design- 
ing a power supply, special rectifier 
calculations. Supplemented with line 
drawings, charts and tables for easy 
understanding. 





“VIBRAPACKS” 


Complete information on vibrator 
power supplies for operating radio 
receivers, transmitters, public ad- 
dress amplifiers, direction finders 
and other apparatus where a source 
of commercial alternating current 
is not available. 
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CR UU ABP Bal ity Beye 


Around the world — on every front — 
Sit-1 Mo lelol atl me cae Mr lta 
Tati hi Mal ih Ad 1d) ee 
propeller blades, engine parts, precis- 
Teme ee le Mu eb aale 
Ttrl h A ee le ht 2th en: 
alta e 


Designers and engineers with an eye 
to post war products have included 
ae CMe eee 


Pentrate gives a deep black durable 
eT imu ee 
CTSA Sal Sie tit Abe Sth) a) 
TP a Mtl lal- (Pe Cle: Ml hea de) 
have found the friction reducing quali- 
ty of Pentrated surfaces advantageous. 


Pentrate catalk g 


HEATBATH Corporation 


SPRINGFIELD, MASSACHUSETTS | 


* PATENTED 


plated armature withstands 200-hr. salt water spra 

5 eoiad ; . y 
test, operates in bearings consisting Of a stainless steel 
rod in a hard brass yoke. C. P. Clare & Co., 4719 


Sunnyside Ave., Chicago, IIl. 


ELECTRICAL PRESSURE-DETONATION PICKUP 


Produces instantaneous record of pressure within 


: en- 
gine, pump, compressor, and such mechanisms and 


de- 


livers it in terms of voltage. Exposed to explosive or 
pressure forces being studied, a diaphragm deflects to 
impress voltage variations on the output leads through 
the action of a magnetic coil assembly. Voltages run 
up to 40 mv. Types are supplied to fit 7-in., 18-thd. 
and 1&8-mm. std. aircraft spark plug tapping. Design 
of the pickup is such as to withstand high engine com- 
bustion temperatures. Output lead is shielded all the 
way from the origin, through the connector, to the end 
of the seven foot cable so interference from adjacent 
circuits will be impossible. Alfred Crossley Co., 549 
W. Randolph St., Chicago, I. 


EXPLOSION-PROOF SWITCH 


Quick-make and break switch (without fusing) for 
manual operation. Malleable case is dust-tight and 
explosion-proof and is pro- 
vided with one threaded 
boss in each end for a sin- 
gle size of conduit. There 
is no cover and switch han- 
dle interlock. Thirty-amp. 
styles, single throw, are for 
either 230/575 volt ac. or 
250/600 dec. and range 
from 3 to 20 hp. for motor 
control application. Avail- 
able in two and three pole 
types in cases with conduit openings for 34, 1, 1%, and 
1% in. Same classifications prevail for 60 amp. size 
except that the motor ratings are appropriately higher. 
Appleton Electric Co., 1701 Wellington Ave., Chicago, 
Il. 


RESILIENT-BUSHING MOUNTINGS 


Concentric and eccentric assemblies of metal and rub- 
ber (or synthetic) cylinders to intercept vibration and 
shock and accommodate torsional and radial thrusts 
without need for lubrication. Based on the use of a 
relatively thin layer of elastomer (rubber or synthetic 
as the service condition requires) these bushings have 
a mechanical rather than chemical bond between mem- 
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This newly developed load cal- 
culator makes it easy to figure the 
motor horsepower required for metal- 
cutting operations when the recom- 
mendations of the machine builder 
are unavailable. Its advantages? You 
can avoid undermotoring and save 
yourself production delays; you can 
avoid overmotoring and save the 
nation vitally needed steel, copper, 
and aluminum. 


The G-E MOTORULE is accurate for 
a wide variety of cutting operations 
on lathes, drills, milling machines, 
and planers. It works on a wide range 
of materials, because you start from 
a convenient table of constants for 
the material being cut. 


seciry TRI/CLAD motors 


Standard G-E Motors 








Are 
Available without Delay for War Jobs 





The results of many years of work 
by metal-cutting authorities were 
used by G-E engineers as a basis for 
the MOTORULE. The formulas were 
checked against actual load tests, and 
leading machine-tool builders were 
consulted. 


The MOTORULE will heip you in 
making sure of adequate motor capac- 
ity on machines being put to new war 
work, and in selecting motors for 
machines formerly driven from line 
shafting. To get your MOTORULE, 
just get in touch with your G-E 
Motor Representative. Or, if you wish, 
mail the coupon direct to General 
Electric, Schenectady, N. Y. 
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General Electric Co., 
Schenectady, N. Y. 


Company 
Street... 


It’s Easy with the G-E 


MOTORULE 


First you refer to a convenient 
table of constants, printed on 
each rule, choosing the con- 
stant for the particular type 
of metal to be cut. Then by 
setting the scales to the 
known cutting speed, feed, 
and cut, you arrive at the 
cutting power required on the 
basis of ideal tool and machine 
conditions. Complete instruc- 
tions are furnished with each 
MOTORULE. 


*The MOTORULE is not 
intended to supplant the in- 
structions of machine build- 
ers as to the power require- 
ments of their machines. It 
is offered to fill the gap when 
these recommendations are 
unavailable. 








N 750-159 


Please send your MOTOR FITNESS 
MANUAL, GED-1017. 


Please send me a G-E MOTORULE, with 
full instructions and leaflet giving the 
principles on which it is based. 











































bers. Assembly of the units puts the elastic element 
in compression, and characteristics can be modified by 
| changes in diametrical relation. Possibilities for spe- 
| cification are wide, especally since the devices can be 
produced economically in relatively small Production 





quantities. Besides applications as shock members they 
are finding use as insulating backings for plain and 
anti-friction bearings where they overcome misalign- 


HARPER STOCKS iment difficulties in addition to intercepting shock 
| Bushings, Inc., 3447 W. Eleven Mile Ave., Berkely 
Mich. J 


“ , 
the U N U te, U A L " CENTRIFUGAL COOLANT PUMPS | 
Self-priming and capable of handling abrasives , 
A N D M A K E S T H E | cies ican. Teseeek ta simple aa 
- ” quire a minimum of piping, 
Super Uuusaa | this pump is adaptable to in- 


corporation in new products 


of the engineer-designer or 
specification for supplanting 
pumps of different types in 
Think of 4320 stock items existing designs. Depths from 
of fastenings . . . including the mounting flange on well 
almost every conceivable type units of 47%, 9, and 15 in. 
type of bolt, nut, screw, BRONZE : 
washer and rivet in the 

non-ferrous and stainless COPPER 
alloys. Such a stock is one 
of Harper's contributions 
to a nation at war. 


Supplied in % to 1% hp. Flow 
fi with any standard coolant 


EVERDUR 
|S eu or 


If the fastening you want 
isn't in this stock, Harper 
can make it promptly 
(priorities permitting) on STAINLESS 
extensive, modern, high ee 
speed machinery. from 
stocks of metals in basic forms. Submit 
your specifications. 


MONEL 
oA eceremanTeee, 











ranges from 4 to 100 gpm. Brady-Penrod, Inc., 1216 
| W. Second St., Muncie, Ind. 


WRITE FOR CATALOG | I 
.. and reference book. 80 pages—4 . g : ¢ 
colors — 193 illustrations — numerous a VARIABLE, GOVERNED DRIVE C 
ene other data. Free when re- | Uses principle of centrifugal governor to provide con- c 
ean oe Rey Eee. trolled power with pre-set and accurate speed regula- 
The H. M. HARPER COMPANY 
2609 Fletcher Street * Chicago 
45 West Broadway @ New York | 
Offices in Principal Cities ( 
‘ 
] 





Tine 


EVERLASTI N 7 at kD motor, this drive is designed to be mounted directly on 


the driven machine or adjacent to it with no positional 
requirements. Shockless acceleration results trom the 


tion to a fraction of an rpm. Applicable to any type 
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for ELECTRICAL INSULATION 


In addition to its exceptionally good resistance to oil, this non- 
critical laminated lignin plastic is also highly resistant to water. 
grease, and dilute acids. It has excellent electrical and me- 
chanical properties and is easily machined or fabricated. 


Produced in black, satin, or molded sand blast finish—in 46-inch 
x 46-inch sheets, in thickness from 1/64-inch to %-inch and 
40-inch x 40-inch sheets in thicknesses over %-inch to 2 inch. 
Other sizes can also be made available. 


ore —-4 


SUPERIOR ARC RESISTANCE 

HIGH DIELECTRIC STRENGTH 

LOW MOISTURE ABSORPTION 

HIGH-STRENGTH-WEIGHT 
RATIO 


' 
' 
SUGGESTED USES: Base plates for mounting electrical equip- i 
ment—Terminals and Electrical Connections—Switchboards ; 
and Panel Boards—Barriers—Spool Heads—Insulating Wash- 
ers—Linings for metal-clad switchgear cabinets. Foundry Pat- ’ 
tern Plates—Nameplates. Some manufacturers are using LIG- \ Send for Bulletin 
: 
‘ 
1 
i 
' 
i 
i 
i 
1 
i 
‘ 
t 
' 
i 
' 


NOLITE for constructing cabinets to house electrical equipment. 


showing properties, characteristics. 
and methods of fabricating and 


No critical materials enter into the manufacture of LIGNOLITE using LIGNOLITE. 


—It is, therefore, readily available for all applications. 


Also, ask for a FREE sample for 
your personal inspection and test. 


MARATHON CHEMICAL COMPANY 


oe a ae | a) i 
ea ht are ° a] on Paper Mills Co. 
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Model RA put it there. In | 1/5 seconds! 
And on 2999 other RCA Radiotron bases 
within the hour! 


See how the clear, sharp, durable lines match the clarity of 
hand engraving. Lasting legibility from the RCA monogram 
to the end of the type-of-tube identification. 


Years from now, because of the long, satisfying service it 
gave him, some consumer will want to replace this tube. 
He'll wipe the grease and dust away and this whole im- 
pression will re-appear as clean-cut and easy to read as it is 
today. 


Markem markings assure repeat business from satisfied 
users. Does your future enjoy this protection? 


Year after year, Markem machines apply these identifications 
to RCA Radiotrons — to millions of them. Surely, if more 
efficient, more dependable, more economical marking meth- 
ods or machines were available, RCA's able engineers and 
production men would have adopted them long ago. 


Why not ask us about marking methods for your products? 
Whatever the size, shape or substance, we have a method 
and the machine to mark it quickly, legibly, lastingly and 
economically. 

Marking of parts for war-work production is especially im- 
portant. It speeds assemblies. Stops mistakes. 


Catalog E2 on request. 


MARKEM Variable Designation Marking Machines 


BOXES, LABELS. TAGS. ENVELOPES. Easy-to-operate Markem 
Machines print them with trademark and specifications imprints, 
quickly, easily and inexpensively. Print boxes packed or empty. 
Labels, loose or on the box. 

TICKETS. TAGS. LABELS from CONTINUOUS ROLLS, one or two 
colors; cut-off or perforated; round or square corners; gummed or 
ungummed stock. Quantity may be automatically controlled. Stock 
may be paper, cloth, fibre, parchment or plastic. 

COLLARS, SOCKS, STOCKINGS, SHIRTS. SHOE LININGS and 
all that myriad of large, hard-to-handle pieces of textiles, leathers 
and synthetics are marked in necessary detail and trademarked — 
all with special process Markem inks which assure legibility and 
durability of impression. 

GLASS, METAL, WOOD, PLASTICS, PAINTED SURFACES, RUB- 
BER SHEETS — even ABRASIVES! There are Markem machines to 
trademark, decorate, size-mark, part-mark and do all other stamp- 
ings on these products in the most approved Markem manner. 


Tell us today, what you want 
to mark and how you want to 
mark it. 


You Made ’em - Now MARKEM ! 
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governor control which returns the unit to lowest s 





peed 
load 
) the 


when stopped. This allows the motor to start the 
under its highest torque position and bring it up te 
predetermined speed with minimum danger of Over- 
loading, often permitting the use of a smaller motor 
Changes in this setting can be made while the drive ‘. 
operating. Belt tension is kept at the correct point 
through the speed range and, since the control moves 
both halves of the drive pulley in unison, belt align. 
ment is maintained. When the drive is stopped, belt 
tension is relieved. Powermatic Machine Co,, 659 ¢ 
\nderson St., Los Angeles, Calif. ss 


LOW CAPACITY RELAY 


Solenoid actuated and rated at 25 amp. this relay js 


built to meet rigorous aircraft specifications, It jp- 





cludes a rigid cap to protect the mechanism against the 
entrance of dust and to prevent failure as a result of 
mechanical damage. Made to fill a need for small re- 
lays as specified for the control of such aircraft com- 
ponents as fuel pumps, landing lights, and gun firing 
controls, these units will suggest themselves for speci- 
fication in other similar applications by the engineer- 
designer. Hart Mfg. Co., Hartford, Conn. 


PLASTIC PILOT LAMP BASE 


Devised with a special spring wire clip to hold lamp 
securely in place under vibration conditions. Can- 
delabra_ type, this 
socket has a heavy 
base of molded 
phenolic plastic and 
1s constructed 
throughout for 
heavy duty, shock, 
and vibration serv- 
ice. All parts are 
designed to meet 
Government spect- 
fications for appli- 
cation of pilot and 





signal lights to these conditions. Other uses will be 
apparent to the alert engineer-designer in search ot 
specification-tailored wiring devices. Kulka Electric 


Mfg. Co., Inc., Mount Vernon, N. Y. 


MAGNESIUM WELDING FLUX 


Used in paste form to coat magnesium alloy sheets and 
extrusions before gas welding. Packed in corrosion 
and moisture proof glass containers this flux is ready 
to be stirred into water and mixed to form a paste 


which is then applied to the surface of the material 
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Samples of each, together with 
new specimen board and list of 
standard sizes will be sent on 
request without obligation. 
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{(the frozen north to the swelter- 
ing heat of the deserts. That is why TURBO has been chosen 
for essential ordnance tasks, where second bests don’t count. 
Check these character: 


FLEXIBLE VARNISHED or r ING, resistant to deteriorating influences and meet- 
ing the diversity of requ f essential to withstand general breakdowns, moisture 
absorption, acids, alkalis, et 


EXTRUDED TUBI NG seatgtant to sub-zero temperatures where the effects of extreme 
low temperatures in @mbrittlement. Sudden climatic variations, wide fluctua- 
tions in temperatures Will not affect it. 


WIRE IDENTIFICATION MARKERS, to meet rigid ordnance specifications, are avail- 
able in any size, length orecolor, with any marking. Made of standard TURBO tubing, 
thereby conserving the use of critical materials such as rubber, metal, visilyte, etc. 
Non-projecting and sriug-fitting. 


VARNISHED GLASS TUBING, resistant to extremely high heat, is perfectly suited for 
heavy duty operating conditions, confined areas where ventilation is at a minimum, 
and other similar applications. 


WILLIAM BRAND & CO. 


5 
: 376 FOURTH AVENUE, NEW YORK, N.Y. + 325 W HURON STREET, CHICAGO, ILL 
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Y OU are helping your 
customers maintain 


production schedules, 
even with inexperienced 
operators; by making 
your machines as nearly 
automatic as is prac- 
tical. On machines such 

as this, are you making ey 
full use of time switches? HPM press designed and built by the 


Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio 





Ps 


In addition to the 
usual push-button sta- 
tions, this HPM compression plastic molding press is equipped 
with a G-E interval timer to automatically control the curing 
cycle. All the operator has to do is place material in the press 
and push the start button—the control equipment does the 
rest. Obviously, it takes but a short time to teach an operator 
to run this machine. 































More about the Timer 

This timer (Type TSA-10) is used to control machines or 
processes where accurate timing is extremely important. It 
gives adjustable, automatic control of OPEN or CLOSED 
time, control of starting time, or control of the time interval 
between consecutive processes. Bulletin GEA-1771 gives 
full information. Ask your G-E office for a copy, or write 
General Electric, Schenectady, N. Y. 


Time-delay relay 
—Send for 
GES-2616 


Vacuum-tube 
timer — Send 


for GEA-2902 


Cyclic timer— 
Send for GEA- 
2963 


General-purpose 
switch—Send for 
GEA-1427 





These are but a few of the many G-E timing de- 
vices available. If you have a timing problem that 
these will not solve, ask the G-E office to recom- 
mend equipment for your specific need. 


Also, ask for our handy chart (GES-2608) that will 
help you select the right G-E timer for any job. 


y Pri 










intermediate 
Stewart Co., Worthington, Pa. 





to be welded. A small brush is used. Welding will 
is dipped into a tube filled with the same Preparation ; 
Package sizes range from 4 to 25 lb. witha number of 
available for convénience. Park | 






Sizes 


DOUBLE CONTACT LIMIT SWITCH 


Primarily designed for making and breaking contro] | 
and indicating circuits at fixed points in operating ey. | 
cles. Two sizes 
roller. 
equipped, spring 
return operating 
arms are offered 
—l% and 2% 
in. between cen- 
ters. They can 
be set in any 
of 30 positions, 
Contacts of 
which there is q 
normally — open 
and a normally 
closed set, are 
double break, 
self aligning, sil- 
ver - to - silver, 
Cast iron hous- 
ing guards 
against damage. 
Wearing © sur- 
faces are hard- 
ened steel or al- 
loy and corrodible parts are cadmium plated. West- 
inghouse Electric & Mfg. Co., E. Pittsburgh, Pa. 


of 


FIBER CONDUIT 


Impregnated, built-up, wood cellulose fiber tubing for 
use as an alternate to metal piping. Heat treatment 





gives material a homogeneous wall structure which, 
impregnated, becomes chemically inert, has light weight, 
high mechanical strength and water resistance. Ma- 
terials involved in conduit are non-critical. Places of 
possible specification include cable raceways, ductwork, 
and protective jackets for various components which 
would otherwise be exposed to liquids, gases, or me- 
Co.. 500 Fifth Ave., New 


chanical abuse. Brown 


York, N. Y. 


MULTI-PLY, TREATED COTTON 


Useful as an alternate material for rubber and leather. 
Supplied in planks, strips, and rolls and in cross Se 
it has a chem- 





from oil and 
ically inert. 





tional sizes from 1 by *4,» to 6 by %&% in. 


; 4 soa er ized trac 

ically treated surface, ground to produce a dense, tan, tene is uns 
7 . 4 ¢ *hilities fOr ~will 

leathery texture with a number ot possibilities 1 ent, 
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MINERAL OIL. Most 
tracing papers are treate 

with some kind of oil. 
Mineral oil is physically 
unstable, tends to“drift’, 
never dries completely. 
Papers treated with min- 
eral oil pick up dust, lose 
transparency with age. 


VEGETABLE OIL, chem- 
ically unstable, oxidizes 
easily. Papers treated 
with vegetable oil be- 
come rancid and brittle, 
turn yellow and opaque 
with age. 


A 


A LBANITE 
is a crystal- 
clear synthet- 

' ic solid, free 
poetond wax, physically and chem- 
Sean Because of this new sta- 

tansparentizing agent Alb 

. a- 
a unaffected by harsh climates 
- Not oxidize with age, become 

¢ Or lose transparency. 





















“Thermo-Grip” Pliers hold work in 
place with one hand, leaving other 
hand free for applying solder 





with iG “Thermo-Grip” 
ELECTRIC SOLDERING TOOLS 


Greater Soldering Speed is the result of ‘“Thermo-Grip’s’’ resistance 
heating principle, which causes the part touched to come to an intense 
heat almost instantly. Speedy also because IDEAL ‘Th 1ermo-Grips'’ 
wide variety of special soldering tools enables you to select one which 


exactly fits, and speeds up your production job. 


COMPLETE LINE OF SOLDERING EQUIPMENT 


fasta stir 


WIRE STRIPPERS 


Speed production Stripping 
with this IDEAL ‘‘Hot 
Blade’’ Wire Stripper 
Quickly strips cotton, silk 
or rubber insulation from 
fine stranded or solid wire 
) cutting, scraping, nicking 
MOST COMPLETE 


LINE OF WIRE 
STRIPPERS 


Foster Locating of Shorts 


with [iad INSULATION 
TESTER 


Instantly detects shorts, grounds and 
wires, particularly in motors, tran sformers, etc 
Safety features include 3-wire primary cord, hi- 
potential secondary test points with spring -opet 


ated cover, and red indicating lamp. Tests up to ee ae) 
2500 volts. ———~—- —) 


Fastey wine JOINTS 


dn Ma dg <de 
with IN WirertSectD 


Solderless, Tapeless Wire Connectors 





broken 





Strip Wires—Screw On—That's all! 
CONSERVE CRITICAL MATERIALS 


Write for Literature on these IDEAL Products 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue Sycamore, Illinois 
OFFICES IN ALL PRINCIPAL CITIES 





specification by the engineer-designer. Tread surface 
Ne 


motor mountings, pipe and hose clamps, shock absorb. 
ing blocks, heavy shim stock, and anti squeak webbing 
are a few of the present suggested applications. South, 
ern Friction Materials Co., Charlotte, N. C. 


COMBINATION INSULATOR-MARKER 


[-xtruded plastic sleeves of high dielectric strength for 
use as terminal connection insulators and wire identifi 





cation markers. Inside surfaces are smooth to facilj- 
tate sliding over wires and lugs. Legends are printed 
to your specifications in chemical, water, and oil re- 
sisting ink. Tubing is colored and symbols can be 
either black or yellow. Sizes ASTM from No. 9 to 
% in. ID. are standard but larger can be prepared, 
Due to the wartime necessity of restricting color coded 
wires this development will be particularly interesting 
to the engineer-designer. Irvington Varnish & Insula- 
tor Co., Irvington, N. J 


MULTI-CONTACT TIMERS 


Several types which automatically function to control 
a sequence of on and off operations of a single or 





multiple-circuit hookup in accordance with a pre-deter- 
mined program. Suggested uses include controlling a 
series of machining operations, reversing or alternating 
a group of motors. Timers are built around self-start- 
ing synchronous motors, have running-in-oil gear trains 
and plastic cams. On and off increments can be ad- 
Contacts are in the 
Timers can 


justed to any desired program. 
open so their operation can be observed. 
be operated manually and can be equipped with re- 
mote momentary starters. R. W. Cramer Co., Inc., 
Centerbrook, Conn. 


MULTI-CIRCUIT LEVER SWITCH 


Flexibility to meet various specifications points 1s pro- 
vided by the assembly of contacts, pile-ups, and lever 
_ heavy duty lever switch. 
Built to meet requirements of aircraft, radio, commu- 
nication, annunciator, alarm, and testing apparatus. 


action in a new, light weight 
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“| toe NEW DIELECTRIC NEEDS! 
F 
If you are seeking a new insulating material it will pay you 
control to investigate Melmac*—the new, tough, thermosetting plastic 
gle or that offers an unusual combination of electrical and physical 
properties to meet new wartime needs. 
For example, Melmac #592 (Mineral filled) has a dielectric 
strength of 430 Volts ‘Mil; arc resistance of (ASTM) aver- 
age: 135 sec.; high heat resistance, and excellent dimensional 
stability in a wide temperature range. 
Electrical parts and housings are being produced with speed 
and efficiency by conventional molding methods. Screw inserts 
deter: and contact points are integrally incorporated in the molding 
ae | operation—eliminating extra steps and speeding assemblies, 
ating 
f-start- | Investigate this new material for your dielectric needs, 
r trains Several types are available to meet various technical and service Aircraft ignition assembly and harness parts 
- . requirements. Your inquiry about adapting Melmac for your molded of Melmac, show the adaptability of this 
oe, dl needs will receive our prompt attention. plastic to today's demands. Because of Melmac’s 
ai: ean importance in the war effort, its commercial use is 


AMERICAN CYANAMID COMPANY restricted to essential applications but samples for 
PLASTICS DIVISION research and testing may be obtained without a 
50 WEST 50TH STREET, NEW YORK, N.Y specific priority rating. 
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switch is small but strong. Locking and non-locking 


types are available and handles are formed to permit 


use under conditions where heavy gloves are worn. 
Maximum rating: 5 amp., 110 volt non-inductive ae. 
Donald P. Mossman, Inc., 6133 N. Northwest High- 
way, Chicago, III. 


BATTERY-CUTOUT RELAY 


Specifically designed for ship service but useful for 
specifications in any product involving storage bat- 
teries which are 
charged from 
generators. De- 
signed to close 
when battery 
voltage drops 
below charging 
voltage and open 
when the re- 
verse prevails, 
the units are sup- 
plied in ratings 
of 2.5, 4, G3 
10, 16, 25, 40, 65, and 100 amp. continuous, and 7.5 
to 300 volts for 3 to 120 cell batteries. General Elec- 
tric Co., Schenectady, N. Y. 


METAL SPRING BELLOWS 


Formed by a method of construction which permits 
the use of such spring tempered metals as phosphor 


bronze, steel, 
and special 
alloys. Soldering 
together of a 
series of formed 
diaphragms 
makes _ possible 
larger diameters 
and greater 
lengths than are 
available in 
other types of 
bellows. Con- 
tours of sections 
have been de- 
signed to assure maximum strength at the soldered 
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‘TURING 


MOUNTING 
PROBLEMS 


the resistors that said “GOODBYE” 
--- to all of that! 


Goodbye to the many shortcomings common to 
conventional resistors space wound with bare wire 
and protected by brittle outer coatings! And 
good riddance! 


For years now, and on almost all types of jobs, 
Koolohm Resistors have proved the superiority of 
their ceramic insulated wire construction beyond 
all question. For Koolohms are much smaller than 
other resistors of equal rating. They weigh less. 
They deliver full wattage ratings, regardless of 
resistance values. They utilize larger, safer wire 





Section of KOOLOHM 

wire with ceramic insula- 
KOOLOHM layer KOOLOHM (inter- tion removed to show con- 
winding Turnscan- leaved winding—the trast between bare and 
not"’swim"’ or short. perfect Ayrton-Perry insulated wire. This flex- 
Insulation bas a type. Resistors are ible, heat-proof insulation 
dielectric strength available having negli- is actually applied to the 
of 350 volts per'mil. gible inductance, even wire at a temperature 
at 400° C.! at 50 to 100 Mc.! of 1000° C. 
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sizes. They have ceramic insulated windings which 
avoid danger of shorts and changed values, at the 
same time permitting layer-windings, or high- 
density, progressively-wound interleaved patterns. 
They may easily be mounted anywhere, even direct 
to a chassis—because, with their wire already cera- 
mic insulated before it is wound, Koolohms are 
doubly protected by a chip-proof outer ceramic tube. 


Write today for the Koolohm Catalog and sample 
resistors. Please mention company connection. 


SPRAGUE SPECIALTIES COMPANY 


(Resistor Division) North Adams, Mass. 










SPRAGUE 


KOOLOHIM 


WIRE-WOUND RESISTORS 













Wl No.675 


‘~m 
a 
Here’s a new double contact candelabra bayonet socket type 
assembly built for the hardest kind of service. Its one inch jewel 
flashes a clear signal or serves for steady illumination. Mounts 
horizontally in one inch hole on panels up to one-half inch thick. 
Efficient ventilation assures cool operation. Slip-fit bezel per- 
mits quick lamp removal from panel front. Socket is housed in 
black bakelite base. Quantity and dependability measure up to 
standards that have made DRAKE the world’s largest ex- 
clusive producers of Dial and Jewel Pilot Light Assem- 
blies! Big production assures quick delivery in any quantities. 


HAVE YOU OUR NEWEST CATALOG DESCRIBING THE NO. 675? 


OCLC Le ae 


CHICAGO, U.S. A. 


1713 W. HUBBARD ST. « 





10 MAIN ST. 
ASHLAND 











MASSACHUSETTS 


joints and service tests show a performance of 600 
million strokes without failure. Other characteristic. 
include: uniform pressure-movement ratio, sensitive 
low-pressure response, constant return to the same no- 
load position, and high resistance to corrosion, Of 
many possible points of specification, four are: fluid 
hammer arresters in hydraulic systems ; reservoirs and 
expansion tanks for oil in transformers and similar 
devices; vapor actuated thrust motors for opening and 
automatic 
temperature and altitude control units in aireraf; 


Cook Electric Co., Chicago, 11] 


closing louvers, valves, and the like; and 


INSULATION STRIPPER 


Capable of trimming hard-baked insulation from { 


ine 

copper wire without scoring the material of the cop. 
ductor. These 

brushes utilize 


large number oj 
closely packed mild 
steel wires, 0.0025 
in. thick. 
tion is 


Insula- 
quickly 
taken off the entire 
periphery of the 
wire without re 
moving material 
which would affect 





closely calculated 

resistance values 

>rushes are 
mounted on parallel spindles and driven at speeds 
which are varied with the size of the wire and the 
Minimum recommended 
Depending on the degree of con- 


toughness of the covering. 
speed is 3450 rpm. 
ductor scoring permissible, brushes with heavier gage 
bristles can be supplied. Osborn Mfg. Co., 5401 Ham- 
ilton Ave., Cleveland, Ohio. 


VARIABLE SPEED DRIVE 


Provides a speed range of 16 to 1 for drives from ¥ 
to 34 hp. Compensates for changes in contact are of 
belt as the speed 
changes. Equip- 
ped with _ ball 
bearings, it 
operates in an) 
position and can 
be coupled to 
any standard 
motor. Multiple 
v-belts can be 
changed without 
dismantling of 
the unit. Speeds 
are set and in- 
dicated by 4 
pointer - type 
control in the 
front panel of 
the drive housing. Worthington Pump & Machinery 
Corp., Harrison, N. J. 
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Whatever the applica- 
tion, there’s a G-E Circuit 
Control Switch to do the 
iob exactly the way you 
plan it. Your individual re- 
quirements can be met by 
the many variations in size 
and operation for signalling 
equipment, communication 
apparatus, instrument 
panel boards, utility lighting 
systems, specialized lighting 
equipment, aircraft circuit 
control systems, and dozens 
of other industrial applica- 
tions where electrical con- 
trol is needed. Send now for 


folder. 


We will gladly consult 
with you on your specific 
needs. Write to Section 
Q232-12, Appliance and 
Merchandise Department, 
General Electric Company, 
Bridgeport, Conn. 


3 way Double Pole, Double Throw 
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SWITCHES 


TO MEET EVERY NEED 
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Double Pole 


1GA4Cl1 
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3 Point 





2 line, 2 circuit 
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No matter what your engineering-design problem may be, there is probably a direct lead de 
to the solution of its motorization angle in the tabulation below. Large or small, standard | 
or special, the motor offerings of advertisers in ELECTRICAL MANUFACTURING are com. ) co 
prehensively covered. | 

To use, merely select the basic character of the performance desired (from the various ou 
classifications and sub-classifications) with due regard for the realities of the to-be-available 
energy supply (as covered primarily by the A, B, C, D and E key letters). Relate all other Bu 
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ou war time product ? 


desired features and the makers who supply such components can instantly be identified. 


ead eS are : sap 
ard Thus, the availability of any desired feature or characteristic as well as the nature of the 
om complete offerings of any manufacturer are quickly known. 

For any further information that may be required, qualified readers are invited to write 
Ous our Director of Reader Service. 
ible For the addresses of companies herein listed see heading of Motors in the “Guide To 
her Buying” section of this issue. 
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HEY’RE on oil well pumps—some for twelve years. 
They’re standard equipment on rock drills—industry’s 
toughest fastening problem. 

They’re on tanks, planes, guns—all kinds of wartime material 
—all kinds of peacetime equipment. 

All told, billions of Elastic Stop Nuts have gone to work. 

And as far as we know, not one has failed to do its job. 

That job is to hold fast and stay put—come what may in the 
way of vibration, jar or chatter. 

Of course the need for such dependable fastenings in war 
goods and planes is paramount. Some planes take as many as 
35,000 in a single ship. 

So even at our 4,000,000-a-day rate (which soon will double 
the demand keeps growing. 

But this constant call for more and more—to meet the exact- 
ing responsibilities cf war—gives ample proof that Elastic Stop 
Nuts answer every need for secure locking and speedy fabri- 


cation. 


Tough, elastic 


locking element. 


corrosion of 


Al: Mla Lek) 


Locking collar 
connot harm the 
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Write for folder explaining the Elastic S‘op self-locking principle, 


ELASTIC STOP NUT 


CORPORATION OF AMERICA 







2330 Vauxhall Road, Union, N. J. 
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PLASTICS — LATER ON 


i 
Continued from p.70 


because, due to the poor heat conduction through the 
plastic, a decided temperature gradient will be expe- 
rienced in thick sections. 

In fact induction heating shows such promise that it 
also is being used in conjunction with low pressure 
laminating. In this application the thin sheets of plastic 
which are partially polymerized in the case of thermo- 
setting plastics are placed between sheets of paper, linen, 
or thin wood, pressure applied while heated with jp- 
duction heating. The result is a laminated plastic oj 
the desired shape produced from partially prefabricated 
material. Low pressure laminating is not dependent 
upon the use of induction heating but has been devel 
oped on its own merits. The process is finding jts 
greatest applications at present in the airplane industry 
and differs from the laminating process used in the 
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TIME AFTER MOLDING - MONTHS 





Urea-formaldehydes shrink progressively for relatively 


Fig. 


long periods after molding 


production of the commercially available laminated 
plastics principally in the pressure used and, indirectly, 
in the plastics employed to give the desired properties 
under such conditions. It was necessary to develop 
special resins for this application because they must be 
cured at low pressures such as 3-10 Ib. per sq. in. 
low pressure laminating is charactedized by good 
tensile and flexure strength and, since the pressure ts 
not great enough to rupture or distort the fibers of the 
laminates, superior toughness to high pressure lami- 
nated plastics. The moisture absorption of low pressure 
laminates is great unless specially treated and the bond- 
ing properties are inferior to high pressure pr ducts. 
Just as low pressure laminating is a result of the pres- 
ent emergency, so also have the potentialities of cast 
and prefabricated plastics been increasingly appreciated 
hecause of the shortage of molding equipment available 
today. \s a direct result of the emergency it has been 
discovered that plastics can be drawn, formed, cut, ma- 
chined, drilled, and polished as readily, if not more 


* See also “Pre-Formed, Pre-Finished Plastics Simplify the 
Job,” March 1942. 


ELECTRICAL MANUFACTURING 












wre 
Ger 


ph 


Y yy 
-_ 


EYD7 


‘ssure 
lastic 
ermo- 
linen, 
th in 
tic of 
icated 
ndent 
level 
ne its 
lustry 
in. the 


ro 
SLA LORLOI OT 
LLL 


SOROS 


elatively 


‘inated *CENSORED 

rectly, 

perties 

levelop 

ust be W' PRIZE MORE than any award the Industries was the first to deliver. It is this 


i : 3 i ; ee ; 
all commendation of our customers for record consistently maintained for ‘coming 
sure is work well done and delivered “On Time.” through” with quality,accuracy and “On Time” 
of the 
» lami- 
ressure among the most difficult ever turned out. forefront among America’s plastics molders. 
» bond 


The plastics parts referred to in this letter are that has brought General Industries to the 


al Production was undertaken by other molders 
Cls. 


THE GENERAL INDUSTRIES COMPANY 
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Y¥-26 & Y-27 


COMPOSITE - BONDED -HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 


STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 





@ Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating, organic bonding 
agents. 


Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


High dielectric strength and insulation resistance. 
A dependable source of supply in unlimited quantities. 
Available in sheets in al] thicknesses from .005” up. 


Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
purposes. 


Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 











Your FREE Copy Now Ready! 
Describes Faster, Easier Ways to 
Handle 41 Essential Plant Maintenance Jobs! 


Today’s critical shortages are TIME and MANPOWER. 
That is why this NEW Oakite wartime DIGEST can 
HELP YOU! 


It gives you the boiled-down successful experience of a 
thousand and more concerns for SPEEDING-UP plant 
MAINTENANCE, conserving man-hours, shortening 
equipment down-time, facilitating repair and overhaul 
work, eliminating fire hazards, etc. Write today for your 
FREE copy of this helpful guide to better maintenance. 


OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N.Y. 


Technical Service Representatives in Principal Cities of the United States and Canada 


OAKITE Qa CLEANING 


Vic FOR EVERY CLEANIN PEQUIREMENT 













readily, than many metals. The properties of the Cas 
plastics of course are dependent upon the particu 
plastic being used. These properties are shown e 
lig. 4. The properties of the laminated plastics a 
also dependent upon the plastic employed but also, ‘aa 
very great extent, upon the properties of the laminate 
Because of this the National Electrical Manuf 


_: acturers 
\ssociation has set up a standard which has greatly 
e “- . - . . 5 F 
simplified the picture of the laminated phenolics, There 


are twelve standard grades of laminated phenolics of 
interest to the electrical engineer-designer, They are 
composed ofa phenolic formaldehyde resin with paper, 
fabric or asbestos laminations. Other, special purpose, 
laminated plastics are made using different weight 
fabric or special materials such as spun glass but such 
products are custom built for a particular job. Also 
resins other than phenolics are used but by far the 
greatest volume of laminated plastics are those standard 
sizes of laminated phenolic resin specified by Nema. 
"he properties of the various laminated phenolics are 
shown in Fig, 2. 

It will be noted from this tabulation that grade x isa 
paper base laminated material with good mechanical 
properties, fair electrical properties but a_ relatively 
high water absorption. This plastic punches and ma- 
chines so readily that it finds its greatest applicability 
to mechanical uses where electrical performance is only 
secondary. 

In grade xx is found a paper base laminated phenolic 
with improved moisture resistance at the expense of the 
mechanical properties. It is readily machined and 
furnishes a fine surface finish. As a result this mate- 
rial finds its greatest use in electrical applications, 
However, its loss factor at 10° cycles is too high to 
give satisfactory performance at radio frequencies, 

Grade xxx is intended to handle the radio frequency 
applications. It also is a paper base laminated phenolic 
with lower mechanical properties than grade xx but 
with a lower moisture absorption and loss factor. Be- 
cause of the low moisture absorption, the electrical 
properties are stable so that it is suited to high humidity 
applications as well as radio frequency uses. Grade XXX 
is least subject to cold flow tendencies. 

Grades x, xx, and xxx cannot readily be cold punched 
because they are too brittle. Therefore grades XP, 
XXP and XXXP were developed as the equivalent 
grades to X, XX, and XXX respectively which could 
be punched more readily. 

Grade XP obtains its flexibility for punching over 
Grade X by sacrificing some of its mechanical strength. 
However, its electrical properties are quite similar to 
Grade X and it is more resistant to water absorption. 
Grade XP can be cold punched and sheared up to 4% 
in. thick. 

Grade XXP has almost identically the same physical 
and electrical properties as grade XX laminated phe- 
nolic, the only difference being found in a slightly lower 
compressive strength. It also is more easily punched 
than grade XX. Thicknesses less than %4 in. can be 
punched cold and up to 1 in., warm. 

Grade XXXP has practically the same mechanical 
properties as its prototype XXX except that its com- 
pressive strength is less. However, its loss factor is 
20 per cent less thereby giving it the best electrical 
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“This award is your nation’s tribute to 
your patriotism and to your great work in back- 


ing up our soldiers on the fighting front.” 
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ELECTRIC FANS ELECTRIC MOTORS VENTILATING EQUIPMENT A. C. ARC WELDERS 

The most complete selection of For household, farm, commercial Kitchen ventilating and attic The most modern of metal fabri- 
quality Fans in America, with the and industrial appliances and cooler fans for homes. Exhaust cating methods is made univer- 
famous 5-Year Guarantee, in- labor saving machines. . . . Also, and ventilating fans for industry sally available through these 
augurated in 1914. for aircraft controls. and commerce. compact, portable units. 
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The fundamental purpose of every Cannon Connector 
is to connect electrical circuits quickly and securely. 
This theme is expressed by a single Cannon contact 
pin and its corresponding socket. The addition of more 
pins and sockets to handle more circuits is simply a 
variation of this fundamental theme. This means the 
same basic uniformity of quality and dependability in 
a comprehensive line of standard Cannon Connectors. 

In all types of equipment where electrical circuits 
must be connected quickly, safely and dependably, 
Cannon standardization makes for greater speed on 
assembly lines... for faster service in the field... and 
for uniform performance under all conditions. 

With hundreds of sizes in various types and capaci- 
ties, it is more than likely that you will find a standard 
Cannon Plug to meet your special needs. Or—tell us 
your requirements and we'll be glad to suggest the 


correct Cannon Plug for the job. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles, Calif. 


Canadian Factory and Engineering Office: 





fectare/ Cannon Electric Company, Limited, Toronto, Canada 


Representatives in principal cities—consult your local telephone book 


132 





properties of all the laminated phenolics listed. 


a : . It can 
be punched warm up to *4 in. thick and hot Up to 1 
in. thickness. . : 


The fabric base laminated phenolics C, CE. L ana 
ILE are superior to the paper base materials ip tough. 
ness and impact strength. Grade C is a strong, toug| 
material made from coarse cotton fabric weighing ue 
< s 

4 oz. per sq. yd. It can be punched in thicknesses up t 
'g in. without heating. The principal use of the 
grade C laminated phenolic is in mechanical applications 
such as gears. 

Grade CE is a fabric base laminated phenolic. 


aad using 
the same coarse cotton fabric laminate of grade C 


witl 





Fig. 8 


ELLULOSE acetate 
lighting fixture (27 
x914x 51% in.) drawn 
from a sheet instead of 


molded. 


Fig. 9 


(5 BNER AL utility 


lamp, most of whose 

components have been 

formed of celluloid ace- 
tate butyrate 





its toughness and high impact strength, developed for 
electrical purposes. It bears the same relation to grade 
Cas grade XX bears to grade X. Grade CE has lower 
physical properties than grade C but greater resistance 
to water absorption and definitely superior electrical 
properties. The water absorption and electrical prop- 
erties of CE are practically the same as those of grade 
XX. Grade CE can be punched cold up to %%» in. 

The machining qualities of the high impact plastics 
can be improved by using a finer laminating fabric 
This is done in grades L and LE where a cotton fabric 
weighing 4 0z. or less per sq. yd. is used. This finer 
fabric decreases the impact resistance but still furnishes 
a tough material. 

Grade L laminated phenolic is used for mechanical 
applications because its electrical properties are none 
too good. Like grade C it can be punched cold in thick- 
nesses up to 14 in. In grade LE is found an electrical 
laminated phenolic with reasonable toughness. — It 
punches cold in thicknesses up to 34. in. and is com- 
parable to grade XX except for its greater impact 
strength. 

Grade A is an asbestos paper base laminated phenolic 
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BLUE PRINT FOR YOUR ARC 
RESISTANCE REQUIREMENTS 


Waurcx OF THESE TEST METHODS corresponds to tions reveals that several types of specially formu- 


y 


our service conditions when plastic parts speci- lated plastics are required for the conditions set up 


fications call for arc resistance? Durez laboratory in the tests shown here. No one material is com- 
research combined with practical field applica- pletely satisfactory for all three. 


[r this test approximates your serv- 
ice conditions, you will then want to 
specify Durez 8685 Natural or Durez 
12122 Natural. Both show excellent 
resistance before tracking. Should 
large metal inserts be required in the 
part, then Durez 8685 will serve bet- 
ter because it has greater flexibility 
to compensate for thermal expansion 
of the metal and will not crack when 
the part is subjected to continual 
temperature changes. 


MAGNET 


60 CYCLE 
ao 


AS da er UR LO] | 





HIGH VOLTAGE 
TRANSFORMER 


60 CYCLE 
a te 


V7 t drat =1 a ELECTRODES 
IMPEDANCE 


Sema bad 2 
Rade == “MILLIAMMETER 
Ree 1d der NEO) Meo: BoD Earl 


ASTM 495D-38T test will check a material for most 
arc-resistant applications. 





BEd adele 4a 


For this condition Durez 8685 has a 
very high rating. After prolonged 
testing, no evidence of tracking on 
the Durez plastic part could be found. 


Where there is a combined spark and rubbing action, this simple 
drag test gives an excellent check. 


To meet service conditions of this 
type, still other Durez molding com- 
pounds had to be developed. Durez 
11380 Black or Durez 11610 Black 
stands up indefinitely for such appli- 
cations. Other factors determine 
which material will serve more 
suitably. 





MAGNETO ELECTRODES 


eT Ty 


MAGNETO DISTRIBUTOR APPLICATION 


This test has proved suitable for selecting a plastic material 
for use in a magneto distributor application. 


In addition to these tests, you doubtless have others 
of your own for special conditions. We would be glad 
to submit samples of molded Durez for such tests in 
your own laboratory. Please include a brief explana- 
tion of your requirements. Just write to... Durez 
Plastics & Chemicals, Inc., 261 Walck Rd., North 
Tonawanda, N. Y. 
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PLASTICS THAT FIT THE JOB 





5 WAYS TO APPLY 


TO YOUR 
Cf dr; °c MACHINES 


These G-E heaters are economical, 
long-lasting, and easy to install 


CALROD HEATERS 


Available in straight lengths or shaped to 
suit your application. Ratings and finishes 
for practically every job involving the heat- 
ing of liquids, soft metals, or metal surfaces. 
Easy to install and can be placed exactly 
where required. Heaters with allowable 
sheath temperatures as high as 1500 F. 


CARTRIDGE HEATERS 


Highly suitable for heating process ma- 
chinery. Small enough to be put right at 
the spot where heat is needed. Drill a hole 
and insert heater right into the metal. 
Diameters from 3% to 1.293 inch—lengths 
from 11% to 81 inches. Temperatures up 
to 1200 F. 


IMMERSION HEATERS 


Most economical method of heating liquids. 
Heaters are of sizes and shapes to fit your 
machines. Permanently sealed to prevent 
the entrance of moisture. 


STRIP HEATERS 


Can be used as air heaters or as clamp-on 
units for metal surfaces. Enameled finish 
defies rust and corrosion. Available with 
various terminal arrangements, including 
offset construction that makes parallel con- 
nections easy. Temperatures up to 1200 F. 


Yee 


FIN CALROD HEATERS 


Used for forced-air heating in ducts and 
process machinery. Copper-brazed fins 
provide low heat density and form a compact 
and durable heater. Constructed to permit 
bending into various forms without loosening 
fins or reducing efficiency. 


ear 
Mb clits 


a* 


These heaters are easily installed in your machines, and they 
can be controlled automatically. The cleanliness, convenience, 
accuracy, safety, and economy of electric heat will please your 
customers. This means greater sales. 


G-E heaters are constructed for machine application. They 
are reasonably priced. For full information, including prices, 
ask the nearest G-E office for Catalog GED-650B. General 
Electric, Schenectady, N. Y. 


GENERAL { ELECTRIC 


67-47-8709 


The asbestos increases the heat resistance slightly and 
° b ) 1 
the flame resistance greatly over the other 


en grades al- 
ready described. It has excellent 


moisture resistant 
properties but its electrical properties are’ so poor that 
it can only be used on low voltage applicatic 
be cold punched in thicknesses up to 1 
punched up to i. 


Ms, It can 
16 In. and hot 


Grade AA is an asbestos fabric base laminated 
phenolic which is quite similar to grade A except that it 
is stronger and tougher. Its electrical properties are 
not even as good as for A, but due to its small moisture 
absorption it is dimensionally stable. Grade AA can 
be hot punched in thicknesses up to 1% in. 

Molded plastics can be classified, by their method 
of forming, into three groups namely cold, in- 
jection and compression molded. Cold molded prod- 
ucts are the oldest of the three and today are over- 
shadowed by injection and compression molding. 

Both organic and inorganic compounds can be cold 
molded. The material is molded into shape at room 


Fig. 10 Polystyrene here used for radio frequency components. 


temperature, removed from the mold and then set or 
cured by baking. From this it is seen that the process 
is quite similar to that employed in the ceramic indus- 
try and, in fact, makes it difficult to draw a sharp line 
of demarcation between the two. Cold molded products 
are characterized by high production rates because the 
mold need not be heated and cooled with each cycle, 
low initial mold cost because it need not withstand high 
pressures or temperatures, relatively poor strength and 
appearance but high heat resistance. Typical examples 
of cold molded parts are shown in Fig. 3. 

The cheapest of the cold mold materials consists, 
principally, of bitumen and asbestos fiber. This prod- 
uct has only about one half the strength of phenolics 
but can resist temperatures up to 600 deg. F. and has 
low heat conductivity. 

The mechanical features of cold mold products can 
be enhanced without sacrificing much of their heat re- 
sistance by adding phenolic resins to the bitumen binder. 
This addition increases the cost and, since the phenolic 
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Acme 
Varnished 
Cambrics 


BECAUSE of their added dielectric, insulation resistance and physical 
strength, Acme Varnished Cambrics have that factor of safety which 
must be present in a dependable insulation. They are made of selected 
cotton treated under accurate thermal control with purest vegetable 
cil varnishes of special Acme, time-tested formula. Maximum tensile 
and tearing strength, extreme toughness and uniform thickness are 


outstanding qualities. 


In rolls or tapes, black or yellow, all finishes. Samples on request. 


Wire 


PRODUCTS 





THE ACME WIRE CO. 
NEW HAVEN, CONN. 


VARNISHED INSULATIONS — MAGNET WIRE—COILS 





BUSDUCT 


Feeder and Plugin Types 


The Modern Method 
for Power and Light 
Distribution 








Part of standard 10-foot sec- 


tion of Plugin Busduct, 
showing plug-in outlets, and 
Klampswfuz Plugins, open 
and closed. 
@ Busduct affords great flexibility for machine 
layout. Time lost in changing location of 
machines is reduced to the minimum. Simply 
“move the machine — plug in — go!”’ 


@ Busduct is practically immune to deterioration. It 
may be taken down and installed in new positions, in 
the same or different buildings, as need may require. 
Extensions may be made readily to existing installa- 
tions. Moderate first cost is combined with low up-keep 
... Write for Bulletin 61, with complete description, 
applications and detail drawings of ( Busduct. 


Frank Adam 


ELECTRIC COMPANY 


ST.LouISs 















resins used are cured without pressure the maximum 
strength possible from them is not obtained. 

If the bitumen binder is replaced by silica and lime a 
material capable of withstanding temperatures of 1000 
to 2000 deg. but quite water absorptive is obtained. ol 
taking us to the door of ceramics. 


Hence, cold molded products do not permit much lea 





‘ 
Fig. 14 Piped lighting is a feature deriving from the properties 
of acrylic resins 





Fig. 12 


IPING and fittings of 

vinyl chloride offer 

flexible non-metallic tub- 
ing assemblies 





Si 


way because of their natural limitations. However 
the field becomes almost limitless when injection or 
compression molded products are considered. 

Until quite recently the classification of injection o1 
compression molding offered a sharp line of cleavage 
The injection molding process utilizes a cold die int 
which the plasticized material is forced under pressure 
The molding material is plasticized in a heating cylinder 
and forced into the mold under considerable pressure 
From this it is seen that the process is quite similar t 
die casting and, like die casting, is characterized by ¢ 
high production rate. 

In compression molding, on the other hand, a pre- 
determined quantity of the molding compound 1s placed 
in a hardened steel mold, pressure and heat applied s 
that the plastic flows forming the desired shape. Hence 
injection molding requires a molding material which 
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“GET THE MESSAGE THROUGH!” — the slogan of the 


U.S. Signal Corps —typifies the importance of communi- 
cations in our armed forces. 


*& & & &STANCOR is geared to the vital necessities of the 
Signal Corps. Lives depend upon it! Successful operations 
depend upon it! “Unfailing accuracy” therefore is the 
STANCOR watchword. 

Laboratory research and skillful engineering always have 
been highly important in the production of STANCOR Trans- 
formers. Now, more than ever before, these factors are empha- 
sized in many new fields and in many new uses. 

Illustrated above area few of the many “MADE-TO-ORDER” 
STANCOR Transformers that are “precision performers.” 
We can assist you in solving your transformer problems and 
meet your needs in compliance with exacting government 
specifications. Submit your requirements today. 


PHOTO BY U. S. SIGNAL CORPS 










“CORPORATION ® 
1500 NORTH HALSTED STREET**** CHICAGO 
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AMPERITE 


BATTERY CURRENT & VOLTAGE 


REGULATORS 










Features:— 


a eT Tiare cut battery voltage fluctuation from 


























approx. 50% to 2%. 


musts Lh mets) 
— not affected by 
altitude, ambient 
temperature, or 
humidity. 


Compact, light, and 
inexpensive. 


Now used by U.S. Army, 
Navy, and Air Corps. 


Send us your problem. 




































mfd.; 1000 v.,1 and 
2 mfd.; 1500 v., 

and 1 mfd Car 
sizes: 144” dia. by 


2% te 5% higl 


BATTERY VOLTAGE 


VOLTAGE OF 24V WITH AMPERITE 
BATTERY & CHARGER ; VOLTAGE VARIES 
VARIES APPROX ; ONLY 


® Something new 
has been added to this long popular 
Aerovox “10” series capacitor. Note the 
double terminals—spaced on the 
stepped bakelite threaded terminal post. 
This means the can is now insulated or 
“floating’’. No longer is an insulator 
washer required when a non-grounded 
mounting on metal chassis is required. 
The “10” series Hyvol is as convenient 
to install as the usual metal-can electro- 
lytic. Compact. Inverted-screw mounted. 
And now the insulated can feature to 
top it all. 


In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 


EXPORT: 100 Varick St., N. Y., Cable ‘ARLAB’ 





softened sufficiently to flow under the application of 
heat and hardens when cooled. This requirement is 
filled by thermoplastic resins. These resins merely 
undergo a physical change in the molding process and 
can be resoftened and remolded by merely applying 
heat. Compression molding, on the other hand, was par- 
ticularly adapted to materials which do not soften when 
heat is applied. These materials are called thermo. 
setting resins. The thermosetting resins actually un- 
dergo a chemical change when heat and pressure is ap- 
plied which when once effected is non-reversible. 
Therefore the thermosetting compounds cannot be Te- 
softened with heat. 

When thermoplastic materials are molded the mold 
must be chilled before releasing the pressure to produce 
a molding that will not be distorted in handling. Ther- 
mosetting material can be handled without this diff. 
culty but even so compression molding technique js 
slower and more expensive than the injection molding 
procedure because of the time consumed in heating the 
mold after the charge is added. Hence thermoplastic 
compounds are almost always injection molded whereas, 
until recently, the thermosetting materials were com- 
pression molded. Recently a technique has been evolved 
whereby the thermosetting materials can be plasticized 
sufficiently to permit their use in the injection molding 
process thereby materially reducing the production cost 
but destroying a nice line of demarcation between 
thermoplastic and thermosetting plastics. 

Another recent development in molding technique is 
transfer molding. Transfer molding is used for intri- 
cate shapes or close tolerances. It is similar to injec- 
tion molding except that the resin is plasticized in one 
cavity of the mold and then forced into another cavity 
in the same mold which is constantly chilled. 

The synthetic resins which are more or less common 
and have properties suitable for electrical use today are 
shown below: 


Thermoplastic 
Cellulose acetate 
Cellulose acetate butyrate 
Polystyrene 

Acrylic resins 

Vinyl resins 
Anilene-formaldehyde 


Thermosetting 
Phenol- formaldehyde 
Urea-formaldehyde 
Melamine-formaldehyde 


This list is by no means complete but to add more 
would merely add to the confusion without producing 
a better understanding. 

The properties of the synthetic resins are shown in 
Fig. 4. These figures are for the molding compound 
without fillers because the fillers introduce another 
variable which can so completely overshadow the funda- 
mental properties of the basic resins that comparisons 
Hence the properties of the resins 

tio. 4 whereas the effect of the 
fillers is illustrated in Fig. 14. 

The phenol-formaldehyde resin shown in Fig. 
literally the father of the whole synthetic resin indus- 
try. The basic materials of phenol-formaldehyde are 
Its tensile 


become. difficult. 
alone are shown in | 


5 is 


carbolic acid (phenol) and formaidehyde. 
strength and compressive strength are quite high, its 
dielectric strength and dimensional stability good and 
its water absorption low thereby justifying its position 
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N a few seconds with the candling process, you can pry out 
r innermost secrets of an egg! 
Almost as quickly, you can “‘see through”’ the facts of bal- 
ance in any rotating part. 
e The amazing speed and accuracy of Gisholt Dynetric Bal- 
|  ancing is achieved with electron tubes through which un- 
balance vibrations as small as .000025” are clearly recorded 
on a sensitive meter. Such extreme accuracy is not required 
wnunit } incommercial balancing, yet it indicates why Gisholt Dynetrics 
:pound are pre-eminent in the field for balancing any part from 1 
snother ounce to 50 tons. 


1 more 
ducing 


funda- 


arisons GISHOLT MACHINE COMPANY 
resins 1119 E. Washington Avenue « Madison, Wisconsin 
of the 


GISHOLT DYNETRIC BALANCING 
MACHINES are protecting many vital war 
products against vibration, bearing overloads, and 
excessive wear. Literature on Dynetric Balancing 
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CONSISTING of over two thousand types and 
dimensions, all embodying the skill, research 
and engineering experience of CULLMAN'S 
many years in this field. 

Sprockets for any special requirement can be 
produced with accuracy and precision at low cost. 

Roller, block and high speed silent chains also are 
carried in large quantities for immediate delivery. 


Write today for the CULLMAN Sprocket Catalog E 


RR a 


1352-E ALTGELD STREET, CHICAGO, ILLINOIS 
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An economical, corrosion-resistant metal 















sheet that can be bent, stamped, formed, 
drawn, soldered and spot welded. Avail- 
able in uniformly finished sheets up to 
36” x 96”, in a full range of gauges and 
tempers; polished, un- 
polished or satin 
finishes. 
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Wrute on your 
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Steel. 


of War Applications. 






for complete infor- For a Number 


mation, 


AMERICA 
Peru, Ill. 
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as a good general purpose plastic. With this resin the 
color choices obtainable are restricted to the brown ual 
blacks due to the natural color of the resin itself. The 
phenol-formaldehyde resins are not free from tracking 
especially under humid conditions and are not suited for 
high frequency applications because of their high power 
factor and loss factor. 


These plastics are particularly popular with the elec- 


special 
properties that can be obtained with different fillers 


trical engineer-designer because of the many 
commercially available and also the product has been 
available long enough for him to be on good speaking 
terms with it. 

The color limitation impressed on the designer py 
the phenolic plastics can be eliminated by the use of the 
urea-formaldehyde resins. Some typical applications 
are shown in Fig. 6. These resins, like the phenol- 
formaldehydes, are thermosetting but the natural color 
of the resin is white thereby permitting a wide range 
of opaque color possibilities. The urea part of the 
resin is made by the interaction of ammonia and carbon 
dioxide. This, in turn, reacts with the formaldehyde 
to form the synthetic resin. ‘ 

The urea resins are odorless and tasteless, have good 
physical properties but are not unbreakable. They are 
superior to the phenol-formaldehydes for electrical ap- 
plications in that the urea-formaldehyde resins are free 
from tracking. However, the water absorption of the 
urea resin is five times that of the phenolics so that its 
electrical properties are hurt under damp conditions, 

Also the dimensional stability of the urea resin is not 
as great as that of the phenolics. This is shown in 
Fig. 7. From this curve it is seen that the original 
shrinkage of a piece molded of urea is 0.006 to 0.008 
in. per in. However the shrinkage continues at a slower 
rate until it reaches a horizontal asymptote after ap- 
proximately a year. The final shrinkage is twice that 
of the original being 0.012 to 0.016 in. per in. This 
aging shrinkage is increased by prolonged curing, un- 
supported open ends or deep drawn parts and hot, dry 
service conditions. Minimum shrinkage is obtained by 
minimum cure, heavy sections and moist service con- 
ditions. 

The water absorption of the urea-formaldehyde can 
be reduced by the use of a relatively new thermosetting 
plastic, namely, the melamine-formaldehyde resins 
They are finding use in aircraft ignition cable insulation 
due to the low water absorption with freedom from 
great deal more should 


tracking so that after the war a g 
be heard of the melamine-formaldehyde resins. The 
melamine resins, like the ureas, contain an ammonia 
group in their molecule. They offer practically the 
same range of colors possible with the ureas because 
the resin itself is white. Because of its great stability 
in the presence of heat and fruit juices, melamine resin 
may supplant the ureas in many applications in which 
these properties are important. 

Celluloid (cellulose nitrate) is the oldest thermo 
plastic material and is familiar to almost everyone. lt 
is a colloidal solution of nitrocellulose in camphor, pro- 
duced by treating cotton linters with nitric and sul 
phuric acids. After refining, the cellulose nitrate 
produced is kneeded into camphor to form a colloidal 
solution. Although cellulose nitrate burns it is not as 
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—In Power Tools that 
Must Do Double-Shift Duty! 


War production schedules have proved that motor-driven “Quality-Controlled” means... 


bench and hand tools deserve something better than the pre- : ; fie 
“¢ ° ~ ore 99 . . Complete test and inspection covering; Chemical 
war classification of “light duty tools”. Countless grinders. Analysis; Tensile and Torsional Strength; Ductil- 


drills and other tools operate on a double-shift, often substi- ity; Shock Resistance under Tension and Shear; 
Hardness; Head diameter, height and concentri- 
city; Socket shape, size, depth and centricality; 
and Thread fit. 


MANS el El) 


Z 
them. For P-K Socket Screws are made to the same uncom- 
promising standard. “Doubtful screws”... screws that look SOCKE F SCR FWS 
all right but some of which fail to work right... are barred 


by the unequalled quality-control routine of the Parker- 


tuting for heavy machines. And, they don’t “give up” under 
the unexpected strains. 

The reason lies in the policy of the builders to make 
“hundred-dollar” tools as though they were “thousand- 
dollar” machines. Every integral part must satisfy rigid 
standards... doubtful materials will not be trusted. 

That policy has put Parker-Kalon Quality-Controlled 
Socket Screws on the “preferred list” of a good share of the 


power tool builders, and the makers of the motors that drive 


Kalon Laboratory. P-K Screws have the extra dependabil- 
ity to stand unexpected strains... yet they cost no more. 


Parker-Kalon Corporation, 198-200 Varick St., New York. AT Ua Light . Ue MRSS 
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ENGINEERED TO LICK 
SEVERE HEAT AND 
HUMIDITY PROBLEMS 


Thermador Transformers are Thermatite treated 
to withstand extreme temperatures and humidity 
—arid or moist heat—dry or damp cold do not 
hamper their efficiency. Thermatite is the name 
of a process of accurate heat controlled vacuum 
impregnation developed and improved over a 
period of ten years. 


THERMAODOR 
TER WATIVE TREATED! 
TRA SFORMER 


BA alba 
ad 


ee ile 


Pe oli é 
gl, briding, cath 


tt 

: dor Trans 
Teta: ho Piety 
Peed as Pit 


or © A geophysice , rg 
A \ A ei ma coupling, ett 
, ode mo PnP ea 


fidelity é 
es per hi 


err) 
Pa saa 


Peery 


A eu 
Cie Pie sus: | 


SClnt} ahead 
sd ae chokes, 


irate supply, 
midget plug-in ry 
Perey aa Path hae 


ond reactors: 


THERMADOR ELECTRICAL MFG. CO. 
5119 South Riverside Drive, Los Angeles, Calif. 


Seven leagues Ahead 











explosive or as violently inflammable 


as the na 
—" . ne me 
nitrocellulose” would imply. This 


' imply. hs 1s the resus 
controlling the degree of nitration in its production 


Cellulose nitrate, besides being inflaramable, js char 


4 g « and high impact 
strength. Since the plastic is colorless the color pos 
S- 


sibilities are unlimited but it does tend to yellow slight! 
with age. Because of its inflammable nature 


acterized by good molding qualities 


cellulose 


nitrate is limited to those applications where danger of 


ignition is reduced to a minimum. 

Cellulose acetate, though quite similar to the nitrate 
in many respects, is not inflammable. It feels and looks 
like celluloid but it does not yellow with age. The 


principal raw material of cellulose acetate is cellulose 





Fig. 13 (OPOLYMERIZATION gives special properties to 
certain resins. This battery case involves vinyl 
chloride and vinyl acetate 


Cotton, wood pulp or straw can be used but since cotton 
is an abundant and pure form it is the most common 
source. It has fair electrical properties and its high 
impact strength makes it very satisfactory for applica- 
tions such as shown in Fig. 8, demanding shock resist- 
ance. Since cellulose acetate is colorless, the color pos- 
sibilities are unlimited. Cellulose acetate has quite a 
low softening temperature (122 to 212 deg. F.) and 
its resistance to cold flow is not as good as the thermo- 
setting plastics. Also its water absorption 1s greater 
than all the thermo-setting resins. 

The water absorption of cellulose acetate can be im- 
proved by the use of cellulose acetate butyrate which 1s 
twice as good as the acetate in this respect. Cellulose 
acetate butyrate is a mixed ester having good impact 
strength, dimensional stability and low moisture ab- 
sorption. It can be punched, stamped, drilled and 
sawed readily. The electrical properties of cellulose 
acetate butyrate are no better than those of cellulose 
acetate in the dry state but, due to the lower moisture 
absorption of cellulose acetate butyrate, its properties 
are more stable in humid applications. A typical ex- 
ample of cellulose acetate butyrate is shown in Fig. 9. 

Another transparent thermo-plastic that is far more 
interesting than cellulose resins for high frequency ap- 
plications is polystyrene. It is obtained by polymeriz- 
ing styrene, which in turn is obtained from benzine. 
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URING all the years since NORMA-HOFFMANN Ball Bearings were 
f) introduced, PRECISION has been their distinguishing feature. 

“But —we are often asked—"“has this PRECISION been unvarying, 
over all these years?” 


An actual test of the INTERCHANGEABILITY maintained in day- 
after-day, year-after-year NORMA-HOFFMANN production would (we 
believed) give a convincing answer to the question—since, in the 
bearing world, INTERCHANGEABILITY of parts cannot be realized un- 
less PRECISION is maintained. 


So we secured a number of stock NORMA-HOFFMANN Open Type 
Ball Bearings—some made 30-odd years ago, others at intervals 
since. These we dis-assembled and “mixed up’’—interchanged inner 
rings, cages with balls, and outer rings—and reassembled them into com- 
plete bearings which were then subjected to our rigid PRECISION tests. 

In every case, we found the reassembled unit to be a true NORMA- 
HOFFMANN PRECISION Ball Bearing, with internal accuracy unchanged 
and in every respect conforming to our exacting standards. 

This is NORMA-HOFFMANN + PRECISION—not new or variable or 
"special’’—but a time-tested, inflexible standard of quality. This 
PRECISION is YOUR assurance of bearing speed-ability and service- 
ability YOUR safeguard against bearing troubles. 





WRITE FOR THE CATALOG 
LET OUR ENGINEERS 
WORK WITH YOU 


NORMA-HOFFMANN 
PRECISION BEARINGS 


BALL * * ROLLER + * THRUST 
for 


EVERY LOAD, SPEED AND DUTY 





NORMA-HOFFMANN BEARINGS CORP’N., STAMFORD, CONN. ... FOUNDED 1911 
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Although polystyrene has a low impact Strength its 
perfect water resistance and its extremely low loss fac. 
tor makes it an ideal radio frequency insulator. Poly- 


styrene has the lowest specific gravity of all the syn- 





To date, be- 

cause its cost is relatively high, it has found its prin- 

A E a cipal use as an insulation material, as shown in Fj ig. 10, 
The i 


acrylic resins is another transparent thermo. 


2 plastic material which is of particular interest to the 
No. 7/7 electrical industry because of the amazing things that 


thetic resins and good tensile qualities. 


it can do to light. The most common of the acrylic 

Offers High Electrical Resistivity resin is the polymethylmethacrylate. Polymethylme- 
thacrylate is obtained by polymerizing methylmethaery- 

as well as other late obtained by coal in a rather devious manner. After 


Exceptional Characteristics the war we can expect to see many applications whereid 
piped light is used effectively and economically, Op- 


tically, acrylic is clearer than glass and has practicalh 


This new manganese base alloy has an electrical no scattering effect, so that light can in effect be “ “piped” 
resistivity of 1050 ohms per circular mil foot, or from the source to any destination—even around curves 
about a 60&% higher resistivity than most alloys now if the application so demands. An application is showy 
in common use. Furthermore, the qualities of this in Fig. 11. Its mechanical properties are good and its 
high electrical resistivity alloy are not affected by high impact strength along with its transparency has 
annealing, cold working, or cooling to —100° F. suited the acrylic resins admirably for their largest ap- 

plication at present, turrets and noses of airplanes, The 
Because of its high electrical resistivity and other volume resistivity and water absorption is good but its 
fine characteristics, this alloy is ideally suited for loss factor cannot compare with polystyrene 


: bales Before the war the principal, if ' applic: 
low temperature resistor applications . . . rheostats, - e principal, 1f not only, applica- 


auxiliary heaters for circuit breakers, and electri- 
cally heated expansion elements. 





tions of the acrylic resins were confined to its optical 
properties because its cost prohibited its use elsewhere 
However, the great increase in production facilities 
A. . : hecause of the huge quantities being used in the wa: 
Also, the temperature coefficient of expansion of 

“Chace Manganese Alloy No. 772” is considerably 


higher than that of any other strong alloy .. . its 


etfort will probably depress the price to a point where 





the acrylic resin must be considered for their electrical 
properties at low frequencies in the redesigning after 


thermal conductivity is far below the values of the war 

alloys ordinarily used for low heat transfer, and... The vinyl resins illustrate the vast possibilities which q 

its vibration damping constant is 2.3% compared organic chemistry offers for the formation of many ‘ 

to that of 0.1% for hardened steel. different products starting with the same materials, de- t 
pending on the degree of polymerization. Polymeriza- ‘ 

“Chace Manganese Alloy No. 772” can be readily tion is the process in which a substance is changed by ‘ 

machined, stamped, drawn, flanged, or extruded... forcing the molecules actually to combine thereby mak- 

it can be spot welded, butt welded, or soldered to ing a new substance with entirely new properties 

itself or other metals, or it can be welded by the Since the process is a ganging up of the molecules the 

atomic hydrogen process . . . now available in the ratio of the atoms forming the original molecule 1s th 


: ; " same as those forming the end product. Hence 
form of sheets, strips and rod, and in special shapes 5 


whole series of resins with different properties can be 
on request. 


formed by varying the degree of polymerization. 


: ; : " In the case of the vinyl plastics the lower the poly- 
This alloy has been incorporated in the new Chace deh, por 


No. 6650 Thermostatic Bimetal, which type bimetal 
offers increased thermal activity, high electrical 
resistivity and a substantial reduction in weight rubber to wood in appearance. 


and mass. The vinyl series offers still greater flexibility 1n that 


merization the more rubber-like the resulting substance 
is, whereas the higher the polymerization, the harder 
the end product. In fact the vinyl series ranges from 


two compounds are used in varying proportions and 


Complete engineering and research facilities avail- polymerized together. The starting point is the gases 
able . . . “Bulletin No. A-942” giving detailed obtained in the cracking of petroleum. From this is 
information regarding “Chace Manganese Alloy obtained vinyl chloride and vinyl acetate which are 
No. 772” is yours for the asking. mixed in varying proportions and then polymerized 

together. The vinyl resins are characterized by excel- 


lent chemical resistance and resistance to oxidation, low 
WM. AC FE co water absorption, flexibility, and good electrical prop- 
erties. 


The polyvinyl chloride resists water absorption best, 





Thermostatic Bimetals and Spe F sal Alloys being as good as polystyrene in this respect, and because 
1608 BEARD AVE - DETROIT, MICH. of this and its acid resistance properties has found ap- 


FE) 
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BLUE RIBBON RESISTORS 


The immediate acceptance and widespread use of 
our Blue Ribbon Resistors exceeded our expecta- 
tions. Designed on modern lines, compact, efficient 
and tough,—they offer more than just higher watt- 
age ratings for unit space required. 

The resistance wire is accurately wound on a 
Steatite core and the ends are brazed to terminals 
of any of our numerous types. Standard mounting 
is by means of an aluminum thru-bar which is in 
contact with the entire internal surface of the 
ceramic core. This thru-bar distributes heat uni- 
formly along its entire length,—eliminating hot 
spots normally found in tubular resistors with con- 
ventional mountings. 

Our mounting studs are riveted to the ends of 
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PATENT PENDING 


the thru-bar, and tend to conduct heat to the 
mounting surface —they are designed also as spacers 
when two or more units are stacked. This resistor 
and its mounting form an integral unit. Blue 
Ribbon Resistors cannot rotate or loosen. They are 
easily mounted in a minimum of space. They are 
the last word in ceramic core-vitreous enamel 
construction and design. 

Intermediate taps, adjustable contact bands, 
non-inductive winding, non-standard lengths and 
ratings. 

There are important exclusive advantages in 
other types of resistors and rheostats made by us. 
Please consult us. 


HARDWICK, HINDLE, Inc., 
Newark, N. J., U.S.A. 
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CINAUDAGRAPH 


CORPORATION 


for 


STAMFORD, CONN. 


“exceptional performance 


on the production front” 


in the important field of 


PERMANENT MAGNETS 


including Magnets made of 


ALNICO and 
NIPERMAG 


* 


2-CC-4 





plications as substitutions for metal tubings in the 
present emergency as shown in Fig. 12. The flexibility 
and resilence of vinyl chloride will justify its continued 
use when we return to a peace time economy, 
opening up a new vista in electrical design, 
The polyvinyl chloride and polyvinyl acetate 


thereby 


: resins 
are being used primarily for cable insulation due to 


their electrical and chemical properties as well as the 


low water absorption. But the possibilities of 


the 
copolymers of vinyl acetate and vinyl chloride wil] be 
explored only where the degree of polymerization jg 
changed to give the proper material for the job in 
question because the possibilities certainly are almost 
limitless. An example of what is being done now js 
shown in Fig. 13. 

Aniline-formaldehyde is a synthetic resin, even newer 
than polystyrene in this country which will crowd 
polystyrene in insulator applications in the future. As 
the name implies, the resin is made from the dyestuff 
aniline and formaldehyde. The water absorption of 
the material is extremely low but slightly greater than 
polystyrene, but it can be machined more readily, Also 
it can be used at heats over 100 deg. C. without affecting 
the electrical properties. The resin is not affected by 
ultra violet light or weather conditions as much as 
rubber or phenolics are. The loss factor of the aniline- 
formaldehyde resins is extremely low but greater than 
that of polystyrene. 

The synthetic resins whose properties are shown in 
Fig. 4 are by no manner of means all that are available 
for the electrical designer but they are the most impor- 
tant ones and illustrate the general characteristics of 
the plastics. Other resins not shown are the benzyl 
cellulose and the ethyl cellulose resins which are quite 
similar to cellulose acetate. The power factor and the 
water absorption of both benzyl cellulose and ethyl 
cellulose are superior to those of cellulose acetate. Be- 
cause of this and the fact that ethyl cellulose is flexible 
and stable up to 125 deg. C. has led to its use for wire 
and cable insulation. 

The polybutylene and the polyethylene resins, which 
are not listed, are quite similar to the vinyl compounds. 
The polybutylenes are obtained from isobutylene found 
in the gases present when petroleum is cracked. Poly- 
ethylene is the result of the polymerization of ethylene 
obtained from coal. In fact, even protein can be poly- 
merized to form the well publicised nylon which is due 
for a large place in the post war picture. Also we can 
expect many new synthetic resins, obtained by varying 
the degree of polymerization of the basic materials and 
groups of materials giving the physical, chemical, or 
electrical properties desired. 

But the physical, chemical, or electrical properties of 
plastics can be enhanced at the expense of some less 
important properties for a particular application by 
leaving the synthetic resin unchanged and, instead, 
using a filler with the desired properties. The effect 
the filler can have on the properties of the molding 
material is shown in Fig. 14. Here is a comparison 
made between wood flour filler used for general pur- 
poses, mineral filler used to improve the heat and water 
absorption resistance, for greatest strength. 


Mineral filler greatly improves the water absorption, 


reducing the percentage from 0.2-0.6 per cent for the 
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IGH frequencies and elevated temperatures encount- 

ered in many of today's electrical and electronic 
applications hold no terror for LAVITE—the tough yet 
light-in-weight steatite insulating material. 


LAVITE rates high in dielectric and mechanical strength, 
has a phenominally low loss factor and is resistive to acids, 
fumes and rot. The excellent workability of LAVITE 
assures close tolerances on a production basis. 


Samples for testing gladly sent on request. 


VP 


Main Office & Works: Chattanooga, Tenn. 


ia Aol New England 
145 Varick St. 179 Melrose Ave. 
J. A. Tompkins TTT LTT LIT e 


Los Angeles, 4116 Avalon Blvd., Electrical Manufacturers Supply Co. 


... and hoist 


the ammunition 


Pictured above is the moving spring contact 
used in the new Bull Dog Vacu-Break safety switches 
which help make our naval firepower so devastating 
Once they are engaged only their manual release can 
disrupt the even flow of electrical energy. 

These small metal parts are but one of hundreds 
of microscopically accurate stampings which we are pro- 
ducing. What can we do to help you make victory 
certain 

Write, wire or better still . phone us! 


AMERICAN SPRING 
0 HOLLY inc. nous, micnican 








Chicago 
549 W. Randolph St. 


wood flour to 0.01-0.3 per cent and boosts the heat 
resistance from 350 to 450 deg. F., but these two im. 
proved properties are obtained at a slight sacrifice in 
mechanical and electrical properties. 

Until rather recently the impact strength could not 
be improved beyond the values shown in Fig, 15 because 
it was impossible to use heavier fabric and obtain any- 


EFFECT OF FILLERS ON PROPERTIES OF 
PHENOL-FORMALDEHYDE PLASTICS 


: Impreg- 
W ood | Fabric nual 
Flour Mineral | Or Fibre | Paper or 
Filler Filler | Filler | Fabric 
- : = | Filler 
Specific Gravity 34 1.6-2.0 | 1.34-1.40 | 1.32 1.4] 
Tensile Strength a | a aoe 
Lbs per Sq In) 6000-11000} 5000-10000; 6500-8000 7000-24009 
Compressive - aa 
Strength (Lbs 
per Sq In) 25000-36000 | 1 8000-36000 |20000 
Flexural Strength | 
Lbs per Sq In 10000-20000} 8000-20000) 10000 
Impact Strength 
ASTM) Izod 
Ft Lb to break | 
test piece 
Water Absorption 
%) 24-hour 
immersion 0.3 
Dielectric Strength 
Volts per Mil 350 
Dielectric Constant 
10% cycles 20.0 
108 cycles 3 5-20.0 


Power Factor (% 
10? cycles up | 8.0 
10® cycles 10.0 5.0 

Loss Factor 
10° cycles : up 0.36 
108 cycles Q 2.0 0.19 


Fig. 14 


| 





thing that approached a reasonable molding job. -\With 
the heavier material the plastic could not flow properly 
so that it tended to segregate from the fabric. But the 
need for a high impact plastic was urgent to meet the 
needs of the war, both as a metal substitute and also 
for a strong insulator for use in applications subjected 
to extreme shock conditions.. A plastic having two to 
three times the impact strength of the common fabric 
or fibre filled material has been obtained by using in- 
dividual fibres instead of the usual macerated material. 
The heavy demands placed on the plastic industry by 
the war effort have caused a shortage of the synthetic 
resins available so that efforts have been made to find 
materials which could play the part of fillers but at the 
same time have some plastic properties of their own 
and thus help form a more homogenous and closely knit 
molding. Such materials are called extenders. 

We can expect to see, in the future, a whole series 
of plastic compounds where only several are available 
today. Also, the potentialities of such plastics as 
melamine-formaldehyde, aniline- formaldehyde, poly- 
styrene, acrylic resins, polyvinyl chloride, and the copo- 
lymer of polyvinyl chloride and polyvinyl acetate hardly 
had been touched before the present war began. 
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More power,2=~ 


SY he 


to the battle-lines=e—= 


Dependable power 


to production-lines 
through 


STAR SN MUN CogT OPAL OSO] AROS 





125-600 V 


| M EST i N U. WAR BOND These switches have rugged, 
durable mechanisms built ro 
perform with the sturdy in- 
tegrity characteristic of 
Arrow-H & H Lines. Bakelite 
arc snuffers increase breaking 
capacity; kick-off release me- 
chanically starts the switch 
blades in motion and pre- 
vents sticking; extra-heavy 
blades and contact jaws in- 
crease current-carrying 
capacity. 


2 HP. 


HARTFORD, CONN 


THE ARROW -HART- HEGEMAN 


MOTOR RATING 


HART & HEGEMAN 
THE AOL ae Ui oie) 
HARTFORD. CONN 


hw 


2H.P” 


3 POLE 
MADE IN U.S.A 


6808 : Small Motor Starting Switches, 


Across-the-line Tumbler Type, without overload 
protection. Give positive control for motors up to 
2 H.P. Separate switch units are available for in- 
stallation in switch housings built into motor-driven 
machinery. Many different types of controls for a 
wide range of machine-design requirements. ALL 
are offered in Catalog 9-M, — complete line on your 
urgent needs. 
INDUSTRIAL CONTROL DIVISION 

Vi ee ma ea aa 
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“and we have confidence in you!” 


Yes, we have great faith in the ability and daring 
of our paratroops. They have already proven them- 
selves in North Africa...and they may soon be 
dropping in on Berlin! 

Our fighting men have confidence that the 
“soldiers of production” will do 
their part back home. Let’s justify 
the confidence they are placing in 
us...every day, every hour... till 
the war is won! 





Tue GARLOCK PacKING CoMPANY, PALMYRA, NEW YORK 


Manufacturers of Garlock Packings, 
Gaskets and KLOZURE Oil Seals 


In Canada: The Garlock Packing Company of Canada Limited, 
Montreal, Que. 


GARLOCK 








WELDING METHODS 
eo 


Continued from p.77 
a variable reactance. d he tubes , and T, are Laseous 
triodes. The conduction of current by these tubes con 
stitutes a short circuit on the secondary of the Series 
- “ Ss 


transformer. When the series transformer 


. is short 
circuited by conduction of the tubes, the impedance of 
the primary of the series transformer is very low, al. 
lowing almost full line voltage to be applied to the weld. 
ing transformer. When the tubes are nonconducting 
the reactance of the series transformer presents a high 
impedance in the line and insufhcient current will flow 
for welding. The timing circuit, which determines the 
period that T, and T, will be conducting and when 
blocked is not shown. This timing circuit can be made 
up in various ways. Another tube circuit may be used 
where a resistance, capacity circuit allows a tube to con- 
duct at regular intervals. Varying the resistance 
changes the period of conduction of the timing tube 
and, consequently, the time that welding current flows. 
In this manner the timing is readily and accurately cop- 
trolled by a single rheostat. 


MANY ELECTRONIC WAYS 


= ERE ARE many variations in methods of apply- 
ing electronic devices to welding and, obviously, it is 
impossible to cover them all in a brief review. One other 
tube used in welding devices merits description how- 
ever. The ignitron, which is a mercury pool, controlled 
rectifier, has a very high current rating. The tube re- 
quires only about 25 micro-sec. to become conducting 
and it is capable of passing several thousand amperes 
for short intervals of time. Wath these tubes, a series 
transformer, as used in the welding circuit discussed 
above, is not required, as the total welding current can 
flow through the tube. The tube is readily adaptable to 
cyclic timing as the tube starts practically instantane- 
ously and extinguishes at the end of the cycle, so that 
current impulses as short as '% cycle are easily ob- 
tained. Fig. 3 shows one welding circuit using igni- 
tron tube control. The two electronic devices described 
by no means cover the field of application of electronic 
equipment to welding control. They will, however, 


serve to indicate the possibilities of these devices. 
LARGE-AREA ASSEMBLIES 


LASH WELDING is a resistance welding method 
HF where no preparation of the surfaces to be joined 
is required. The parts to be joined are so arranged that 
one face is stationary and the other movable.  Elec- 
trical connection is made to each of the parts so that 
when the two parts are brought together the circuit 
will be closed. A momentary contact is made between 
the faces of the work to be welded and the flow of cur- 
rent melts the minute contacts due to the irregularities 
of the surface. The movable piece is then fed forward 
as rapidly as the melting of the metal allows. Air IS 
prevented access to the weld because of the pressure 0! 
gases formed between the faces of the weld, so that 
difficulties due to oxidation are largely avoided. As the 
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@ Built by THE 


Here’s a simple scene, as plain and American as apple 
pie. Could be in any war plant in a hundred U. S. 
towns. But there’s something mighty unusual, 
and mighty important, about it just the same. 
All the way down the line motors are busy turn- 
ing wheels that produce weapons for the armed 
forces. Friction cannot stop them. For on 
their shafts—keeping the origine| air gap, 
taking combined radial and thrust loads, 
insuring long motor life, and eliminating 
electrical troubles—are 
ings. It is to keep Friction away from 


Fuicte loss, Wot. , 














the War Effort that 


and the men, women and machines who 
make them—are 100% dedicated. 5210 
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MASTER ELECTRIC CO. 






















































DEPEND UPON SKF BALL BEARINGS 


Srsr Ball Bear- 


S0sr Bearings— 





BALL AND ROLLER 
BEARINGS 


SKF INDUSTRIES, INC., PHILA., PA. 


@ Self-Locking PALNUT 
shown holding Switchboard 
Light securely to panel, 
while a second PALNUT 
holds resistor assembly tight- 
ly in place. 
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Double Locking Action 
When the PALNUT is 


wrench-tightened, its 
arched, slotted jaws grip 
the bolt like a chuck (B-B), 
while spring tension is 
exerted upward on the bolt 
thread and downward on 
the part (A-A), securely 
locking both. 





al 
GREATER SECURITY 
WITH LESS STEEL! 








wae 
RESISTOR 


PALNUT 


—when you fasten 
with 


SELF - LOCKING 
PALNUTS 


A pound of steel goes a 
long way in Self-Locking 
PALNUITS. They weigh 
70°% less than jam nuts— 
80° less than regular nuts 
—90°% less than nut and 
lock-washer .. . yet do the 
same job with greater se- 
curity, less space, less as- 
sembly time and less cost 
on numerous applications. 


Self-Locking PALNUTS are single thread, spring tempered 
steel locknuts, which exert an unfailing double-locking action 
that holds tight under vibration, stresses and shrinkage of 
parts PALNUTS apply easily and speedily as any regular 
nut, may be re-used, withstand high temperatures, are very 
low in cost. Widely used for over 15 years on radio, elec- 
trica! and all types of mechanical assemblies. Available for 
prompt delivery in a wide range of sizes. Send details of 
your assembly for data and samples. WRITE for Pelnut 
Manual No. 2 giving full information. 


THE PALNUT COMPANY 


66 Cordier Street 
Irvington, N. J. 





SELF-LOCKING 


PALNUTS 


entire surfaces of the faces fuse, they are forced to 

ler . ) Current flow jg 
stopped. This method of welding has béen applied t 
the production of continuous rails. The currents hn 
volved are extremely high, ranging upwards to 50,000 
amp. fora few cycles. The total time involved in com 
pleting the weld may be several minutes, depen 


gether under high pressure and _ the 


: naa ling on 
the cross section of the faces to be yoined. 


CAPACITOR ENERGY BUILD-UP 


ie IS well known that energy can be stored in elec- 
tromagnetic and electrostatic fields, and this prop- 
erty is applied in what is known as percussion welding 
This method is usually considered as a de. method a 
resistance welding, as the current flow is unidirectional 
nergy stored in an electromagnetic or electrostatic 
field is discharged through the joint to be welded, and 
the energy is given up in the form of heat sufficient to 
complete the weld. Condensers are frequently used in 
this process, and it is quite simple to determine the 
energy available, from the capacities of the condensers 
and the voltage to which they have been charged. A 
common application of this method is in the welding of 
the filament structures of incandescent lamps 

The preceding discussion has necessarily been quite 
brief, and a detailed description of the various welding 
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WELDING TRANSFORMER 





Fig. 3 Mercury pool rectifiers are capable of supplying several 
thousand amperes within quite brief welding intervals. 


methods has not been presented. The brief outline given 
may serve to bring out the fact that there are many 
variations in welding methods, some of which are bet- 
ter suited to specific jobs than others. Economic fac- 
tors must also be considered in the choice of the method 
of welding to be used in a particular job. The initial 
cost of the equipment, its portability, the type of in- 
stallation necessary, and the kind and amount of work 
to be done are among the various factors to be corre- 
lated in making a specific choice as to the best method 
for a particular job, so that a knowledge of the various 
methods of welding available at the present time should 
be of value. Much has been written on this subject, 
and for more complete descriptions of various methods 
and equipment, reference may be made to welding hand- 
be Oks and periodicals ; both those distributed commer- 
cially as text books and those made available to engi- 
neers and production men by those c panies engaged 
in the production of welding equipment and supplies. 

Electronic controls of welding intervals and their 
circuits will be covered in an early issue of ELECTRICAL 
MANUFACTURING. 
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Go WRITE FOR YOUR COPY 
va OF THIS HANDY CHART TODAY 
given Developed under the direction of IRC’s engineering staff as a technical reference 
+ for those interested in the design and study of applied electronics, you'll find 


c fac- this Chart a valuable time-saver. In easy-to-read tabular form are listed the essen- 


rethod | tial data on over 122 sizes in 18 standard IRC types of fixed and variable 
initial 
of in- 


many 


resistors. At a glance you can determine such information as wattage and volt- 


ial age ratings, dimensions, resistance values, terminals, mountings, inductive 
corre- characteristics, temperature rises, maximum operating temperatures and tem- 
rethod perature coefficients as well as Resistor Color Code, Preferred Number System 
pine and other important data. In short, the Resistor Chart will help you select the 
abject, right resistor for the job at hand, with a minimum of effort. Compact, the Chart 
ethods is adaptable to wall or desk use and folds to standard file size. We suggest that 
hand- you send in your request for the Charts you can use to advantage. There is no 
mmer- 


obligation, of course. 
. engi- 


gaged 


‘i | INTERNATIONAL RESISTANCE COMPANY 


rRICAL 405 N. BROAD STREET - PHILADELPHIA 
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CAN. RELAYS SOLVE YOUR 


Skettical Contol 
PROBLEMS? 


I SO, which type? How will it be used? What combination 
of coils and contacts will be needed? These and similar 
questions on electrical control are facing makers of war prod- 
ucts every day. There’s an easy, sure way of getting the right 
answer— 

You can obtain skilled aid in selecting the right relay, step- 
ping switch or other control part for your product by calling 
in an Automatic Electric field engineer. He can place at your 
disposal the technique gained through a half-century of experi- 
ence inthe design and application of control de- 
vices. He can help you save design time, reduce 
your costs, insure reliability of your product. 

Helpful, too, is our new 80-page catalog 
—a storehouse of useful data on electrical 
control apparatus and its uses. Write us for 
your copy, or telephone our nearest office. 





AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, Ill. 


Ze 


AND OTHER CO YNTROL DEVICES 


AUTOMATIC 
eee 6 lee 





AND SO THEY SAY— 


Continued from p. 96 


our engineers and those of other similar companies 
have developed startling new devices, circuits and tech- 
niques which will be able to accomplish industria] tasks 
which were previously impossible or at least imprac- 
ticable. We have a vast store of know-how as a result 
of the swift strides made in i. past two years of re- 
search and production. Industry's responsibility after 
the war will be to provide the breadth of vision needed 
to find ways to put this know-how to work to make . 


better civilization.” 


R. C. STANLEY, Chairman and President, Interna- 
tional Nickel Co. of Canada, Ltd. (in a year-end re- 
view ) 

“Increased capacity for the production of primary 
nickel coupled with salvage of nickel-bearing ser: ap and 
conservation efforts now provide sources of nickel 
which should be adequate for vital war needs. This 


l 
35,000,000 expansion program, announced 


company’s $. 
a year ago, has progressed to the point where it makes 
possible an increase in productive capacity of 50,000,000 
lb. annually over the 1940 rate of production. This 
was the increase in capacity rate promised when the 
expansion program was announced. Members of the 
company’s technical staff and field office personnel have 
been mobilized to aid nickel-consuming industries re- 
duce nickel requirements where practicable, to advise 
on the most economical use of nickel, and to help the 
conservation of nickel by changing specifications. Such 
measures initiated by government and industry have 
played an important and constructive role in lessening 
the demand upon primary alloy production.” 


W. S. RICHARDSON, General Manager, Industrial 
Products Div. of B. F. Goodrich Co. 

‘The United States will produce only about 30,000 
ton of all types of man-made rubber this year. How- 
ever it is expected that more than 300,000 ton of rubber 
will be turned out of government plants next year so 
that the number of products in which the new synthetics 
are used will constantly be increased.” 


A. ALLAN BATES, Manager, Chemical and Metal- 
lurgical Department, Westinghouse Research Labora- 
tories 

‘Plastics and metals will be partners rather than com- 
petitors after the war and their combination will enable 
engineers to build machinery and other structures once 
considered impossible. Both types of materials have 
inherent advantages and disadvantages that bar any 
complete replacement of one by the other. Actually, 
more metals will be used in the future because their 
partnership with plastics will make possible many new 
products. In some instances, of course, the two will 
be rivals until one is proven supe ‘rior. But more and 
more they will work together in vastly improved air- 
planes, automobiles, electric generators and motors and 
thousands of other industrial products. Plastics burn 
or melt at temperatures that have little effect on most 
metals and plastics are not useful as conductors of elec- 
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How Rockbestos Permanent Insulation 
Prevents Premature Wire Failure 


1 A tough, rugged asbestos braid, resistant to heat, flame, moisture, 
oil, grease and corrosive fumes. 


2 Felted asbestos insulation impregnated with heat, flame and 

moisture-resisting compounds will not dry out, become hard and 

brittle, or burn. Also serves as a heat-barrier against high ambient 
temperatures. 


































3 Lubricated varnished cambric for high-dielectric strength and 
added moisture resistance, protected from heat, flame and oxida- 
tion between two felted asbestos walls. 


4 Felted asbestos insulation that withstands conductor-heating over- 
loads and won’t burn even when exposed to copper-melting arcs. 


5 The conductor is perfectly centered in helically applied insulation 
and will always remain so. 


122 different wires and cables developed for 


Severe Operating conditions by Rockbestos. 


In electrical equipment, instruments, switchboards, WON'T bake brittle, burn, ftow or rot. 


motors, rheostats, hot metal cranes... wherever wire, Past RA MCh eel ee te a 


cable or cord must give dependable service under severe 
operating conditions . . . Rockbestos provides practically trouble-free service under severe operating conditions. Our 
failure-free performance. Why? Because the permanent asbes- engineers will gladly make recommendations. Write to the 
tos insulation in Rockbestos wires won't bake brittle, burn, nearest branch office or: 
crack ’ aii a: + ee ° ne1ete . = 

ck, bloom, flow or rot as it is inherently resistant to heat, Rockbestos Products Corp., 784 Nicoll St., New Haven, Conn. 


flame, moisture, oil, grease and corrosive fumes. 


ROCKBESTOS 


The Wire with Permanent Insulation 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 


122 different wires, cables and cords, stemming from the 
three basic constructions illustrated, have made good in 





humerous tough applications. Each is designed to give 
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BULL’S EYE 
IN THE DARK 


Stabbing out into the black of night .. . locating 
winged raiders . . . downing an unseen enemy ... . elec- 
trical and electronic devices are helping United Nations 
win mastery of the air. 

Today, the Allies are benefiting by the years of peace- 
time research. Companies long active in the radio indus- 
try, like Utah Radio Products Company, are turning the 
skill of their laboratories to the manufacture of weapons 
for war. 

Utah dependability, long a by-word in the radio in- 
dustry, is being built into all kinds of electrical and elec- 
tronic devices, for the Navy, Army and Air Corps. We 
would like to tell you this whole story of Utah develop- 
ments, but that would be interesting to the enemy, too; 
so the full details will have to wait until after the war. 

Then, when America is back in the swing of peacetime 
activity—American homes and factories will benefit from 
the wartime research and improvements that are now 
going on at Utah. Re-united family circles will have 
greater convenience and enjoyment. Industrial produc- 
tion will be assured of greater economy and efficiency. 
UTAH RADIO PRODUCTS COMPANY, 852 Orleans 
St., Chicago, III. 





PARTS FOR RADIO, 
ELECTRICAL AND ELECTRONIC DEVICES, 
INCLUDING SPEAKERS, TRANSFORMERS, 
VIBRATORS, UTAH-CARTER PARTS, 
ELECTRIC MOTORS 
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tricity. So we may safely predict that they wil] not 
. i x . . = ) 

replace metals in the many jobs which require conduc 
Pa C- 

lhe low 
; : : €conomic 
factors still give metals an advantage in many applica 


tions. Costs of various plastics are from about 20 
t & 
cents to $1 per pound, while steel can be produced 


tivity and stability at very high temperatures, 
cost era of plastics has not yet arrived and 


ata 


cost of several cents per pound, aluminum at 15 cent 
‘ S 


and copper at 12 cents.” 


I. R. BAKER, RCA Victor Div., Radio ¢ Orporation 
of America (in an RCA publication ) 

“Use of radio-generated heat in industrial processes 
is developing with such rapidity that before the end of 
1943 more radio-frequency power will be installed for 
use in industry than the total installed power of all ¢ 


le 
broadcasting stations in the country. 


\pproximately 
3,712 kw. One of the most important applications of 
this method of processing heat, known as radiothermics, 
is in the manufacture of wooden aircraft parts such as 
propellers, spars, ribs, wing structures as fabricated of 
laminated plywood. Processing time when radio fre- 
quency heat is used becomes a matter of minutes jn- 
stead of hours.” 


LEWIS H. BROWN, President, Johns-Manville 
Corp. (addressing the American [Economic 
tion ) 


\ SdSf Cla- 


“The private enterprise system must be encouraged 
to carry the load of providing employment to the utmost 
in the post-war period, so that the Government's load 
will be at a minimum. We have a choice of instru- 
ments we can use. but, we cannot reconcile the prin- 
ciple of democracy, which means cooperation, with 
the principle of Government ommiscience under which 
everyone waits for an order before doing anything. 
That way lies totalitarianism, loss of freedom and 
dictatorship.” 


IRVING S. OLDS, Chairman, Board of Directors, 
United States Steel Corp. (in year-end statement )— 

soth management and workers realize that the 
magnificent courage of our armed forces must be 
matched on the home front by an even greater applica- 
tion to the job of full production. Yet, while produc- 
ing the vital weapons for victory 1s the all-absorbing 
and essential objective, American businessmen should 
be aware that after victory will come another chal- 
lenging test—the solution of the many problems and 
readjustments of the post-war era. To the extent that 
an intensified prosecution of the war will permit, care- 
ful thought should now be given to the transition from 
war to peacetime economy which will be in the public 
interest and not destructive of our established Amer- 
ican system of free private enterprise.” 


CHARLES McKEW PARR, Senior Electrical Con- 
sultant, \WPB, Distributor’s Division (addressing the 
New England Electrical Representatives Club ) 

“The businessman cannot directly influence the ap- 
pointment of career bureaucrats, nor exercise much 
influence over their operations, no matter if adminis- 
tered in a mistaken or ill-advised manner. The sole 
safeguard from now on is to take a continual and con- 
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KLIXON MOTOR PROTECTORS 
ARE SAVING VITAL MATERIALS 


A simple, inexpensive Klixon Protector built right 
into a motor protects that motor from burnouts caused 
by either overloading or overheating. This prevents 
copper and other vital materials from being damaged 


_ keeps them out of the scrap heap. 


More than that, by preventing burnouts, a Klixon 
Protector eliminates the production interruptions, 
delays and costs of repairs or replacements that always 


follow a motor burnout. 


SPENCER THERMOSTAT COMPANY, 


FEBRUARY 1943 


IN COPPER 












































Now, when production is so vital, when motors 


are scarce, when motors are being overworked and 
when smaller motors are being used, it is most im- 
portant to have this protection. Insist on it. Any AC 
motor all sizes or DC motors up to 30 volts can be 


supplied with built-in Klixon Protectors. 


L noe 
« Tease mate 846 wh oan Ore 


ATTLEBORO, MASSACHUSETTS, U.S.A. 
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* If you need a QUICK QUOTA- 
TION on coils—send your specifica- 
tions to Doyle for a trigger-quick 
price. 

Then, arrange for prompt delivery 
of a production sample. Use it. 
Test it. You'll be convinced that 
Doyle coil-winding specialists can 
deliver coils that are wound to your 
exact specifications. 


Note the wide range of 
coils produced at Doyle’s 
... as you want them... 


Relay Coil 
when you want them! 








Relay Coil 


Your specifications in our 
hands will tell us your story. 
Then back we'll come with a 
prompt quotation and deliveries 


that will pace your production. 
Write. 


Prompt Deliveries Assured! 





TO EXACT SPECIFICATIONS 


© Aircraft Equipment 
© Communications 

© Motors 

@ Generators 


@ Relays 

© Timing Devices 

© X-Ray Equipment 

@ Vibrators 
and a long list of 
Electrical Devices for 
War Production 





Heavy-Duty Power Coil 





Motor ard Generator Field 
Coils Wound, Connected, 
Taped, Impregnated and 
Shaped to Conform to Your 
Housings. Moisture-Proofed. 





| fi 
ATR LUD AM MT Teme ss come 


2734 N. Pulaski Road, Chicago 


scientious part in politics and to see that honest, capable 
experienced men are elected as governors, state legisla. 
tors, representatives and senators, and that competent 

responsible department heads, with some knowledge of 
practical business, are appointed so that the supervisory 
and regulatory acts of our Government shall be judi- 
ciously and sensibly conducted. It is only now becom- 
ing clear what an exorbitant price business has paid 
and now is paying for its shortsightedness in this re. 
spect. Uncle Sam came to you first and asked you to 
send him your best men and to conduct these regulatory 
enterprises to your mutual interest. Uncle Sam haq 
to be served. He first was threatened and soon was 
attacked by the Axis and he desperately had to carry 
on, but the bulk of business men were so engaged in 
their own affairs that despite the emergency they let 
others fill their places in the ranks. History has shown 
again and again that when people are unwilling to 
enlist in their own militia and national guard and think 
that they can continue to apply themselves to commerce 
and to use the profits to hire mercenaries to be their 
soldiers, that in the end they become the slaves of their 
own hired guards. While the American businessmen 
have been so much engaged in reaping the harvest of 
war business, they have looked only at the bountiful 
crop that they have been gathering. They have not 
observed that there were forces. assembling that would 
take from them not only the fruits of the harvest, but 
the implements with which they had worked, the barn 
in which they were stored and in fact, the very field 
from which they had wresied their crop. The Govern- 
ment is going to dominate business not only during the 
war, but apparently after the war. There is some sort 
of economic revolution taking place that is not yet clear 
to us, but it appears reasonably certain that from now 
on, the bureaucrat is going to have a say in all the 
important decisions regarding individual companies. 
These are decisions that up to now were settled by pri- 
vate management without any governmental dictation.” 





TINLESS BABBITT BEARINGS 


LEEVE bearings of motors and generators have 
S always contained a large quantity of tin. Bab- 
bitt metal for this purpose has been composed of 85 
per cent tin, 10 per cent antimony, and 5 per cent lead, 
Westinghouse engineers point out. Another mixture, 
used in much larger quantities, takes 8 per cent tin, 
14 per cent antimony and 78 per cent lead. As a re- 
sult of the war, the makers of babbitt have developed 
a tinless metal which consists of approximately 90 
per cent lead, 16 per cent antimony, and about 4 per 
cent arsenic. Engineers have been busy adapting bear- 
ing construction and technique to the new arsenic 
metals. It appears that for most purposes the new 
bearings are as good as the old ones in performance 
and are no more difficult to make; less expensive to 
build, they save tremendous quantities of tin. The new 
bearing is saving about 5000 pounds of tin per month 
at Westinghouse plants. Engineers think the new 
bearings will be retained in industry even when tin 
becomes plentiful after the war. 
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CELLULOSE-ACETATE RAVONR 


(OIL WINDING TAPES — 


KAPPA TAPES, made of Cellulose-Acetate Rayon fabric (not an acetate film) 
have clearly demonstrated important superiorities over previously used coil 
winding materials both in unbiased laboratory tests and in actual production. 


Dielectric breakdown tests, for example, have shown that, for a total thickness 
up to approximately 10 mils (fabric plus varnish), the breakdown voltage for 
varnished KAPPA TAPE may be 50% higher than for standard tapes tested, and 
that this is evidently due to the inherently high dielectric of the cellulose-acetate 
rayon fabric itself. Coupled with superior varnishing qualities, this has enabled 
coil manufacturers to attain equally high standards of insulation efficiency and 
quality of finish with fewer varnish dips. 

Other proved KAPPA TAPE advantages are listed in the panel to the right 
... advantages gained at no increase in cost over ordinary tapes and ina material 
that is immediately available. Detailed test data, prices and specifications are : 
given in the new KAPPA TECHNICAL BULLETIN. We will be glad to send you a EOE eS Le 
copy together with samples for your own tests. Write direct to Wm. E. Wright & A CR USL MUU MU CUS Dy LU) 
Sons Company, Industrial Textile Division, Box 38, West Warren, Mass. 
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GENERAL INDUSTRIES 










































FOR WARTIME APPLICATIONS 


no 


For forty years General Industries has been 

a leading producer of small-power motors, 
record changers and recording devices for § 
domestic and commercial needs. The plant 
is now devoted entirely to war production. 
Manufacturers working on Government 
orders requiring accurately made mechanical 
products are invited to consult with G. I. 
engineers, and are assured of the fullest 
measure of cooperation. 


THE GENERAL INDUSTRIES CO. 
, —_ ELYRIA, OHIO 












If you do not have 

\ a copy of the Lect- 

<2 rohm Resistor Cata- 

Q@ log No. 98 — write 
for it! 


This new adaptation of the service-proved Lectrohm 
Ferrule Terminal Resistors provides an ideal balancing 
for instrument lights and similar applications. These 
Resistors mount in standard fuse clips. They insure 
positive, vibration-proof contact and offer a far greater 
contact surface than the heretofore standard type 5 and 
10 watt resistors. Non-corroding ferruled terminals are 
securely forced over each end of the resistor tube and 
the ends of the resistance winding is silver soldered 
directly to the terminals prior to enameling. This con- 
struction completely embeds and protects the resistance 
winding, connections to ferrules and the inside face of 
the ferrules with vitreous enamel. 


WHA HHMI) 


INCORPORATE DOD 
5123 W. 25th Street, Cicero, Illinois 
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WASHINGTON SAYS 


Continued from p. 80 
him at this time, or, perhaps, he may have already 
been considered and did not measure up to the physical 


standards of the armed forces, even though he has a 
healthy outward appearance. ‘There are some 3,000 o¢- 
cupations which have been designated as essential o¢- 
Men in these occupations will be kept in 


those jobs until changing circumstances, such as the 


cupations. 


training of suitable replacements, make it advisable to 
induct them into the armed forces.” 


Hold To C. M. P. Time Schedule. 
4B forms by The Director 
points out that those who meet the CMP time schedule 


CMP-4A and 
February 9. Division 
in this respect will enjoy the added advantage of allot- 
ment numbers in obtaining materials for second quar- 
ter production Orders bearing allotment numbers will 
take precedence over those bearing only preference 
ratings. “Manufacturers who were asked to submit 
Bills of Material should understand that they must now 
also send in their Applications for Allotments of Con- 
trolled Materials. Bills of Material, although neces- 
sary to determine production needs in terms of units, 
lo not represent applications for 
trolled materials,” Mr. 


allotments of con- 
“While 


no war producer need fear that he will find himself 


Boeschenstein added. 


without supplies adequate to meet his contracts, those 
who qualify under CMP will enjoy the advantage of 
Ulotment numbers in obtaining the three controlled ma- 
terials other 
products necessary to complete their authorized sched- 


aluminum, copper and steel—and_ all 


ules.” Mr. Boeschtenstein said. 


“As orders bearing al- 
lotment numbers will take precedence over those bear- 
ing preference ratings only, it is obviously to the inter- 
est of every producer who can possibly do so to have 
his applications on file with the proper Claimant Agency 
or WPB Industry Division on the date specified by 
the Director General for Operations in original in- 
structions to manufacturers, which accompanied the 
manufacturers 
of Class A products, who will receive their allotments 


applications and instructions. Prime 


of controlled materials direct from Claimant Agencies, 
and will divide these between their own needs and the 
requirements of their various sub-contractors supply- 
ing them with components also classed as A products, 
should urge their secondaries to furnish them with the 
necessary information as soon as possible, in order to 
permit time to incorporate it in the single application 
\gency by 
Manufacturers of Class B products, who 
will receive their allotments from WPB industry divi 
sions, should file their applications with the War Pro- 
The off- 
cial Class B Product List names some 500 groups of 


to be filed with the appropriate Claimant 
February 9. 


duction Board on or before the same date.” 
related articles. Only items appearing on this list are 
\ll others containing controlled materials 
\ manufacturer who is 
in doubt as to the class into which a product falls, 
should immediately write or wire to the Controlled 
Materials Division, War Production Board, Washing- 


Continued on p. 186 


} products. 
are, by definition, A products. 
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Our anti-aircraft guns blast enemy planes from 
the sky, at two miles up, and higher. With the 
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‘ble to This is one of the good reasons why Chromel 
iY Ht 1 0 1 Jaa] is not available as the element for domestic 
a heating devices. But gladly, do we all forego 
\ and the home comfort and convenience of Chromel, 
rector that this useful nickel-chromium alloy may 
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WITH OUR ARMED FORGES - 





Brainin contacts enter into the 
assembly of electrical devices for 
every branch of the army, navy 
and merchant marine. We have 
the experience to make special 
designs for your specific purposes. 


C. S. BRAININ CO. 


PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


233 SPRING STREET — NEW YORK, N. Y. 


CHICAGO OFFICE 30 N. MICHIGAN AVENUE 





TUBULAR AND SPLIT RIVETS IN ALL RIVET eae 





SPECIALTY TRANSFORMERS 


Continued from p. 88 


display lights automatically in the event of 


an air-raid 
alert signal. 


; ; give power 
to searchlights used in coastal defense, and others that 
supply power for black light applications—a fluorescent 
coating that glows only when activated by an ultra- 


There are transformers that 


violet light source. This is being used extensively for 
marking air-raid shelter entrances, street-corners, etc 
during blackouts. t 

Back on the home front, though doing “offensive” 
work, are a myriad of standard transformers that aid 
in the production of armament in our vast war fac- 
tories. Also deserving mention are the units doing duty 
in military camps here and at far-flung outposts. There 
are those used in delousing-equipment and laundries, 
and those that power germicidal and sun lamps. They 
are all aiding strongly in winning this war by keeping 
our men healthy and comfortable. 

So there are specialty transformers at war! They will 
some day return to peace-time pursuits, and bring with 
them a host of new relations to add to our comfort in 
the home and our efficiency in industry. 





CONTACT ASSEMBLIES 





Continued from p. 92 
electrical assemblies are produced by furnace brazing 
of the component parts. This method, however, is not 
universally applicable since it has certain definite limi- 
tations, these being the initial outlay for equipment, and 
the multiplicity of proper jigs or fixtures required. A 
source of neutral or reducing atmospheres is generally 
needed also, and the brazing operation and tempera- 
tures are often annealing in action. 

Usually this annealing action is controllable to a not 
too detrimental degree, and the finished parts are suff- 
ciently clean and free of contaminating substances on 
the contacting surfaces, so that they can be directly in- 
corporated into assemblies, without further processing. 
Most composite rivets and contact arms, particularly 
those having refractory, semi-refractory, or precious 
metal facings, are made in this manner by contact 
manufacturers. By purchasing such assemblies from 
them you insure the receipt of properly made and tested 
assemblies. 

Torch brazing. This method has the advantage of 
usually requiring little in initial equipment outlay and 
being applicable to practically any sized component 
parts. However, it requires skillful control if anneal- 
ing, oxidation, ete. are to be avoided and the production 
piece rate per operator is usually rather low. Parts so 
assembled also usually require additional cleaning and 
sizing operations. 

High frequency brazing is a relatively new tech- 
nique, requiring a large initial equipment outlay and 
very careful designing of jigs or fixtures. It also has 
to be very closely controlled to prevent annealing or 
hardening effects, and to prevent oxidation, However, 
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The fact that W.P.B. restrictions prohibit the purchase of 
extra size in a motor is nothing to worry about. Fact is, 
this restriction will conserve critical materials and save 
you money—because, with Fairbanks-Morse Motors with 
Copperspun Rotors on the job, you don’t need extra size or 
extra horsepower to protect the motor in tough service. 
You can run F-M Motors with Copperspun Rotors under 
full load indefinitely without danger of damage, because 
these motors depend on extra 
quality rather than extra size for 
their stamina. 

The winding of the Copperspun 
Rotor is centrifugally cast, in one 
piece, and of pure COPPER. Cop- 
iq per has better thermal character- 
and ae a iti y ire , istics. Copper has better electrical 
nent : : a =} characteristics. No other rotor 

wut. \ ~_ gy winding is cast of COPPER. 
tion . | Fairbanks, Morse & Co., 600 
mp — = S. Michigan Avenue, Chicago. 
and 7 = ; Branches with service stations 
Ps throughout the U. S. and Canada. 
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ELECTRIC HEATING UNITS 


and benefit by their advantages of quick installation, 
low initial cost, operating economy, accurate tempera- 
ture control, flexibility, safety, cleanliness and meagre 
space requirements. 


Types, sizes and ratings for 
any heating job requiring tem- 
perature up to 1,000 degrees F. 
In thousands of industrial 
plants Chromalox electric 
heaters are aiding all-out pro- 
duction by: 


1. Heating offices, rooms, 
gate houses, watchmen’s 
shelters, pump houses, 
crane cabs and other en- 
closed spaces. 


2. Heating water, oil, acids, 
cleansing solutions, plating 
baths, etc. — in tanks, vats, 
pipe lines and process ket- 
tles. 


3. Heating or melting as- 
phalt, glue, wax, grease, 
molasses and other viscous 
materials. 


4. Drying paint, varnish and 
lacquer finishes in both en- 
closed and continuous 
ovens. 


5. Heating metals, platens, 
dies, molds, rotating rolls 
and other machine parts. 


6. Melting solder, lead, bab- 
bitt, in and type metal. 


Let us help to solve your heat- 
ing problems by telling us your 
requirements and sending us 
a rough sketch showing the 
conditions to be met. For gen- 
eral information, mail the cou- 
pon with your business letter- 
head for a copy of the 64-page 
Chromalox Catalog and Book 
of Electric Heat. 


CHROMALOX 
CARTRIOGE UNIT 
slip fit in hole. 





EDWIN L. WIEGAND CO. 


7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX CATALOG of ELECTRIC HEAT, 


Name ee ee ee 
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Fig. 3 ETAILS ot typical brazed assembly. Top to bot- 
tom: Contact mounting bracket blank; brazing 
allov disk; contact disk; assembly, note that brazing 
disk has formed a fillet around the base of the contact 
disk, a sign of a good braze 


it is an excellent medium for producing brazes of ma- 
terials having widely divergent melting points and high 
frequency electrical characteristics. 

In the ratio of cost per unit contact assemblies the 
costs normally run in the following sequence. 

Mechanically riveted 

Electrically or mechanically upset 

Electrically or mechanically force fit 

Furnace brazed 

Spot welded 

Torch-brazed 

Ilectro-brazed 

High frequency brazed 

This relationship is, of course, directly controlled by 
design, equipment, and finished product required. 





TO LIST INDUSTRIAL DESIGNERS 


Seeking to develop a comprehensive listing of all those 
engaged in industrial design work, the American De- 
signers’ Institute is requesting that such information 
be submitted in writing. Requested facts include: name 
of individual, address, telephone number, branch ol 
lesign, name of employer. The institute, organized m 
1938, is directed toward the promotion and practice of 
design in industry. All replies should be addressed 
to Miss Belle Kogan, Secretary, New York Chapter, 
American Designers’ Institute, 115 East 40th Street, 


New York, N. Y. 
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2333 for the 325 employees and the 
2008 products of the American Radio 
Hardware Co. 1918 for the new symbol 
of Victory... fateful date reminding the 
enemy of what was and what is to be. 




































Partner in the pattern for Victory 
are American Radio Multi-Contact 
Plugs and Sockets of which only 
a few are illustrated. The total 
line covers almost every known 
type of plug and socket ... and if 
the need arises for special jobs, our 
flexibility in manufacture and ex- 
perience permits us to produce 
practically overnight. These plugs 
and socket board assemblies 
are characterized by their ability 
to withstand tough punishment 
over the entire range of the ther- 
mometer ... from extreme heat to 
extreme cold. Write for further 
information. 


\ a 


235353 gor 7978. Working day and night. Putting away 10% every 


week for War Bonds and Stamps. Being good citizens by buying only the 
things we need. Welcoming rationing. Discouraging hoarding of any kind. Participating in civilian defense activities. 


rican Radio Hardwme Ee., Ine. 


476 BROADWAY, NEW YORK, 





MANUFACTURERS OF SHORT WAVE @ TELEVISION e@ RADIO @ SOUND EQUIPMENT 
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recommendations, which are based upon practical ait 
plications, take into consideration the factors of insu 
tion thickness, space factor, ductility and flexibility 
Electrical sheets are usually obtainable in 
from 12 to 40 in. and in lengths up to 124 in, 
Greater convenience in handling punchings for tr 


YOANN 
with CV Page 


widths 


: ; — ans- 

p ae C it formers and radio devices is frequently attained by the 
a-ldhy(e)) ae Ge) AR use of the different grades in gages 29 to 22 in coils 
Rolled ial the steel itself possessing the same characteristics “i 
sheets of corresponding grades. Coils of strip steel can 


Steel oe a be had in widths from 1 to 36 in. 

The mechanical properties of silicon steel are def- 
initely related to silicon content, those containing a high 
percentage of silicon, especially 4 or 4.5 per cent, being 
brittle as the result of the presence of the silicon, This 
tendency to brittleness may cause difficulties in punch- 
ing which may be overcome by the use of well con- 
structed dies so made that accurate die clearances are 
maintained. This also involves proper sharpening to 
attain satisfactory results.* The softer steels of low 
silicon content, as well as the lighter steels of all gages, 
require greater clearances between the die and the 
punch. It is essential that a uniform die clearance be 
maintained around the entire contour of each punch. 
As typical of die clearances, the following table gives a 
general recommendation for the clearances of the 


punches to be used on gages 29 to 22 in the different 





grades of steels. As will be noted, the clearances in- 
crease with the thickness of the sheets. For exact = 
recommendations to apply to any specific grade and 
thickness, refer to the steel manufacturer. 





29 26 24 22 
Grades of steel gage gage gage gage 
Transformer 0007 OOO85 OO1 
Dynamo 0007 OO0085 001 
Motor 0006 00075 0009 
Klectrical 0005 00075 0009 0015 
Armature 0005 00065 0008 0015 


Dimensions are in inches. Figures are for clearances 
on each side of the punch. 
For best results and least die wear, lubrication should 
be employed using ordinary light oil, soluble oil or A 





kerosene which should be applied sparingly unless the os 
° ° ° se au 
laminations are to be degreased after punching. th 
BETTER CORES BY STRAIN RELIEVING i 
ITER the sheets are punched to the forms in po 
which they are to be used, it is often desirable po 
that they should be annealed because the punching by 
operation generally produces straining of the sheet and | , 
this straining increases the core loss. Thick lamina- 
THE tions having narrow teeth are subject to greater mag- 
netic change than are thin sheets having wide teeth. 
my | On ary hange than vets hi et 
TL me ' belenie PRODUCTS CO \nnealing is particularly beneficial tor motor lamina- 
a / | tions, in relieving badly strained tooth tips, as 1t reduces 
7 iaiary 5 c e - ° 
‘ The Cold Metal the air gap reluctance and is theretore equivalent to 
Process Company : | hicl al gi 
TT TAT Te reducing the thickness ol the alt sap. a 
MAXIMUM Proper annealing after punching adds a thin an 
PRODUCTION PER TON * See, “Loe More Efficiently Fabricate Electrical Sheet,” Ni 
\pril 1941. - 
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Ta ae the FUTURE. . 


Today, while you’re improving Wartime pro- 
J? . 
n—or tomorrow, when you put new prod- 


oe oe the market—remember the reservoir of 
skill knowledge and experience ready to help you 
at EMC. 


otor Experts have long enjoyed practi- 
Ae canes in designing FRACTIONAL H. P. 
Electric Motors for an infinite variety of tough 
ower problems. EMC Motors up to 1/15th H. P. 
an doing jobs you’d never expect they could 
handle. 
Write for Handy EMC SERV- 
ICE SHEET to help you obtain 
data on your motor needs. 
* ELECTRIC MOTOR CORPORATION x 
RACINE, WISCONSIN 











CUSTOM-BUILT” 


EM Cp OTORS 


FEL 


keeps 
lubricants | 
ON TAP! *~... 


For ALL |NDUSTRY 





“blush’’ that means ball bearing 
insurance, 


A FELT washer saturated with oil, sealed within the bearing 
assembly at the friction point, insures against bearing failure 
due to friction. At the slightest pressure, the lubricant bleeds to 
the surface. FELT insures a close, snug fit, and FELT washers 
exclude dust, dirt and foreign matter. 

FELT wicking connecting an oil reservoir with a bearing 
point maintains a constant supply of lubricant at the friction 
point. Many troublesome operating details can be eliminated 
by the use of a precision-cut FELT part. 


Send for Data Sheet #11, “Annular Designing and Dimen- 
sioning.” 


Please address Desk M 


erican Felt 
Company 


TRADE MARK 
General Offices: GLENVILLE, Conn. 


New York; B Chicago; Philadelphia: Cleveland; Detroit; St. Louis; San Frat ) 
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Doxered Wee Sore 


It YEARS OF MIDNIGHT OMT? 


ECAUSE Bruning has burned 14 years of 
“midnight oil”— because Bruning research 

is constant—you can be certain of complete sat- 
isfaction with Bruning Black and White Prints. 


With BW Prints, you are sure of having 
easy-to-read black line reproductions in seconds 
—not the minutes that blue prints require. 
Prints that are ready to use a second after de- 
velopment. Prints that need no washing, and 
that are delivered to you dry. 


You are sure of cut sheet economy—for 
Bruning BW allows the use of cut sheets in 
quantities not obtainable with a continuous 
blue print machine. Let us tell you the whole 
story—write for our illustrated booklet. Charles 
Bruning Co., Inc. 


Bruning Model 55 Printer 
for high volume production 
of BW Prints. 





BRUNING 


SINCE 1897 
NEW YORK ¢« CHICAGO « LOS ANGELES 


Branches in 14 Principal Cities 


Sensitized Papers and Cloths...Drafting and Engineering Supplies and Equipment 


































The thought of spring 1s 
In mens minds 


Up here in Western New York there is still snow on the 
ground ... but we’ve had our promises of the spring to 
come in our midwinter thaw and in the hours we've 
waited for the groundhog to cast his shadow. Even in 
the coldest weather there is consolation in the thoughts 
those things arouse. 

Right now our whole country is in the winter of a 
hard war... but on the battle lines and on the busy 
production fronts . .. men are dreaming and men are 
planning for the Spring of Peace that will follow the 
day of Victory. 

Here at home, in our own business of plastic molding, 
we can see the signs. We are “up to our ears” in war 
production, but through all of the rush and the intense 
twenty-four hour a day concentration on the job we are 
doing, runs a hint of the better things to come. 

We are learning new ways of doing things, of new uses 
for plastics. To our more than sixty years of experience 
we are adding a vast new store of knowledge that is 
going to help you use more plastic parts more effectively 
in the brighter future America is building with its 
fighting courage, its machines, and with the dollars all 
of us are putting into War Bonds. 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS 


Molders of All Types of Plastic Materials by Compression, 
MeL ae a Se a 


ESTABLISHED 1876 


AUBURN, N. Y. 











tight oxide to the surface of the laminations. 


This 
: ; : : ‘ S 
oxide is highly electrically resistant and serves as at 
z s - ° F * ay 1 
insulation between the stamped sheets when they are 


stacked together. When the lamination strains are tht 

gel aaa sé is 
properly relieved, a small gain in core loss js made jn 
addition to that obtained by relieving the punching 





S! RAIN relieving of punched silicon steel core s} 


reduces loss within each lamination, also provid 


Ges 


lapes 


dielectric oxide coating to minimize interlamination loss 


strains only. A greater degree of improvement is ef- 
fected in the annealing of sheets of 24 gage and thicker 
than in the thinner gages which do not experience as 
great a strain in punching. 

lor annealing, the sheets are placed in an annealing 
furnace, preferably electrically heated, and the charge 
brought up to a temperature of 1350 to 1450 deg. F, 
(732 to 788 deg. C.). At this temperature the charge 
is held for about one hour after which it is slowly 
cooled. During cooling it is important to allow the 
cover of the furnace to remain in place until the charge 
reaches a temperature of about 400 deg. F. (204 deg. 
C.) after which the cover may be removed to hasten 


cooling. 
CORE PLATING FOR HIGH PRESSURES 


Ik NECESSARY to increase the resistance between 
l the laminations over that obtained by the normal 
surface oxide, the sheets may be covered with a thin 
coating of varnish or similar material which has good 
ability to withstand the usual heating and _ pressure 
found in core assemblies. Such coating, called core 
plating, is not needed for many applications but where 
the pressures are to be high, 200 Ib. per sq. in. and up, 
and the eddy-current potentials are of considerable 
magnitude, core plating is effective in keeping inter- 
lamination losses at a minimum. While the thickness 
of core plating can be contr led to an extent, it is gen- 
erally such that the space factor is reduced about | 
per cent. 

Among those organizations active in the field of elec- 
trical sheet, and including those cooperating in making 
available data for this discussion are: Allegheny Lud- 
lum Steel, American Rolling Mill, Carnegie-IIlinots 
Steel, Empire Sheet & Tin Plate, Follansbee Steel, 
Granite City Steel, Newport Rolling Mill, Republic 
Steel, Jos. .. Ryerson & Son, and United States Steel. 
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New York 


ELECTRONIC 
PARTS 


Lafayette has the experience, facilities and 
complete stocks to give you quick deliveries on 
ane hard-to-find electrical and electronic parts. 


Send Us Your Order Today for: 


Resistors, Meters, Switches, Automatic Timers, 
Fuses, Transformers, Pilot Lights, Dials, Knobs, 
Connectors, Terminal Strips, Solder, Soldering 
Irons, Miscellaneous Hardware, Technical Books, 
P.A. Systems, Photocell Equipment, Test Equip- 
ment, Inter-Communications Systems, Coils, 
Relays, Condensers, Rheostats, Tubes, Filters, 
Insulators, Plugs, Sockets, Wire, Industrial 
Timers, etc. 


Lafayette will save you time and money... just ONE order 
will secure every part you need ... no order too small or too 
oer to receive immediate attention. Remember, Lafayette is 
headquarters for Electronic and radio parts and equipment. 
Two shipping points to give you quick service 

FREE — 130 page illustrated catalog —your copy is 
waiting for you. Write today to: 901 W. Jackson Bivd., 
Chicago, Dept. 2L3. 


Camera Fans: Photographic Equipment at lowest prices. 
Write for FREE PHOTOGRAPHIC CATALOG. 


LAFAYETTE RADIO ee 


901 W. Jackson Bivd., CHICAGO, ILL. - 265 Peachtree St., ATLANTA, GA. 


Nang” “ee” “eee” “ene” ene” “age “ee ee” 
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by riveting, 


you with contacts and contact 
materials best suited to your require- 
ments. Practically any shape and 
size may be specified for attachment 
welding, brazing or sol- 
dering. We make contact screws, 
studs, bars, plates, washers and spe- 
cial shapes as well as laminated and 


inlay contact strips in any width and 


Baker Contacts 


diluer and malladium 


E are equipped to furnish 


yh Ae 


BAKER e Pre INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 


| 
) 
) 
) 
) 
1 ) 
) 





113 Astor St., Newark, N. J. 


San Francisco etc) 





PERMANENT 
MAGNETS 


‘The Arnold —ngineering (Company 
produces all ALNICO types including 


ALNICO V. 


All Magnets are completely manufactured 
in our own plant under close metallur- 
gical, mechanical and magnetic control. 


‘The Arnold —ngineering (Company 
freely offers engineering assistance in 
the solution of your magnetic design 
problems. 


All inquiries will receive prompt attention. 


THE ARNOLD FINGINEERING (COMPANY 
147 EAST ONTARIO STREET 
CHICAGO, ILLINOIS 


INVEST 10% IN WAR BONDS AND STAMPS 
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A DEPENDABLE 
SOURCE OF SUPPLY 
for SCREW PRODUCTS 


HOUSANDS of standard and “Special” 
items carried in stock for quick delivery: 
nuts, bolts, screws, washers—All sizes, 


types, metals, finishes. 


Exceptional facilities for making your “Specials” 
to order. Send us samples, sketches or blueprints. 
Prompt quotations. Samples cheerfully furnished. 


MANUFACTURERS SCREW PRODUCTS 
212 W. Hubbard St. - - - - - - - - Chicago 
Telephones: WHitehall 4680 


IF YOU DO NOT HAVE 
YOUR “STRONGHOLD” 
CATALOG... 


write for it NOW: 96 pages of 
valuable Screw Products informa- 
tion, profusely illustrated and 


conveniently indexed for quick 


| reference. Many fine supple- 


mentary information features. 
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POST-WAR PLANNERS AT WORK 


Meeting in Chicago last month, members of the Amer- 
ican Washer & Ironer Manufacturers Association es- 
tablished a committee to study the factors involved in 
re-conversion to peace from full war work schedules, 
New materials, informative labeling, market potentials, 
and new housing are some of the points to receive 
special consideration. 


PLANES TO BE ON AC.? 


Airplane electric systems are on de. rather than ac. 
because wide speed variations in the engine with ac. 
at customary voltages would cause wide frequency 
fluctuations and some of the installed equipment 
would not operate satisfactorily. However, advan- 
tages in space and weight factors are on the side of ac. 
generation and as loads keep increasing it appears that 
de. generators will not have enough output capacity. 
Work being done by Westinghouse engineers indicates 
two possibilities: Generated at 250 volt, ac. pewer 
can be carried to a load center and stepped down by 
transformer. Then, equipment which is_ frequency 
sensitive in its ac. types can be dc. powered through 
dry plate rectifiers. All other equipment can be ac. 
operated. This development saves more than enough 
copper wire to offset the weight of the transformer 
and besides, gets away from troubles with inverters 
which are on most planes to supply devices which must 
be ac. Even if no weight is saved by this step, the 
weight involved will be better distributed from an 
aeronautical point of view. The other and more likely 
possibility les in a constant-frequency ac. system well 
on its development path at Westinghouse. Early at- 
tempts at this type of generation used the slipping- 
clutch principal and efficiencies were low at high speeds. 
New alternators for this work indicate a maximum 
output better than 1.3 hp. per Ib. 


RCA SIMPLIFIES SET-UP 


RCA Manufacturing Co. is now the RCA Victor Di- 
vision of Radio Corporation of America. This 
brings about 30,000 employees of the ex-subsidiary; 
plants in Camden and Harrison, N. J., Indianapolis 
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BATAVIA ® 


Tapped windings. Sil- 
yer - soldered connec- 
tions and rivets. 

Silver contact points 
japped to precise 
height above bakelite 


support. 


Silver contact shoe on 


hosphor-bronze rotor % The maker of critical aircraft navigational in- 
phosphor- 


struments wanted supreme dependability in an 
spring. illumination control. Absolute immunity to ex- 
treme temperature variations, the worst humidity, 
intense vibration, and all-round tough usage. 
snug - fitting bushing Clarostat engineers designed it. Clarostat work- 
for shaft. Corrosion- ers are making it. ye Your toughest resistor 
proof casing. and control problems are invited. 


Te ROSTA iy CO aL. oe FF ade 


Cast-metal frame and 


Furnas Dome Switch No. C-310 


LONGER LIFE 


S 285-287 NORTH SIXTH STREET — Lower UPKEEP 


“. §.A. 


noe eee : ey 


Ve TATeTd) 8 Va AT 

ee % For turret lathes or machines where 
oil or other liquids, dust or moisture are 
present . . . for machines on which 
switches are operated frequently or con- 


tinuously. . . investigate the new cam-type 
FURNAS DOME SWITCH 


% This switch has large silver-to-silver 
contacts, which insure long trouble-free 
life; and a new type of contact arrange- 
ment that effectively isolates all phases 
to prevent flash-over. 


Consider the Furnas Dome Switch for use 
in your own product designs, or for 







replacement on machines in operation 
where a sturdier, longer life switch is 
required. Available in 3 and 5 H. P., 
550 V. maximum for reversing or for 


LS 





operation of two speed motors. 


Insulating Transformers, like the 8.3 KVA air cooled unit 
partly completed above, provide isolation of circuits having 


% Detailed description of 


—— agua of or volts. To insure non-failing this new No. C-310 Furnas 

insulation, the manufacturer, Nothelfer Winding Laboratories =e . ; 

of Trenton, New Jersey specified DOLPH’'S SYNTHITE PX-5 Dome Sw itch OR: Seqeess 

Black Baking Varnish for impregnation of all their windings. Furnas Electric Company, E 

SYNTHITE PX-5 cures by heat induced chemical polymeriza- 418 McKee St., Batavia, IIl. L 3 4 i i I < 


tion, leaving no trapped solvents or uncured varnish even in 
the deepest interstices of large coils. Possessing excellent 
bonding properties, moisture resistance and high dielectric 
strength, it is ideally suited for use on the newer magnet wires 
and with Class B insulation. Further information supplied. 


If you have a special 
application or a com- 
plicated electrical con- 
troller problem do not 

JOHN ( DOLPH COMPANY hesitate to consult our 
- engineering depart- 
Insulating Varnish Specialists ment, which special- te ee 


izes in controllers. No oe Ge ee FS 
168-C EMMETT ST., NEWARK, NEW JERSEY obligation. 
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For any shape or kind of 

electrical porcelain, you can 

eer always depend on Colonial 
MADE TO ORDER for uniform quality and size. 
Send us a sample or draw- 

ings and specifications of the parts you need 
and we will be glad to give you an estimate. 


The Colonial Insulator Company 
937 Grant St., Akron, Ohio Chicago Office: 1706 Fullerton Ave. 


Greater Load OT Tea) 


OUT 


No Loose ea La 


‘dental Thrust 
Provision for era 


ae ak Le VA laws 


Effective Sealing 


M'GILL 


SOLIDEND MULTIROL : 
FULL TYPE ROLLER BEARINGS 


Today’s grueling production schedules require 
bearing efficiency that is readily obtainable with 
McGILL “Solidend”’ MULTIROL applications. 

Machine tools, motors, diesel engines, tanks, 
ships and guns, etc., equipped with “Solidend’”’ — 
the full type roller bearing with the above ad- 
vantages — require less frequent maintenance time 
losses. 

Use your Priority to get “Solidend’’ MULTIROL 
superiority. 

BEARING DIVISION — 1050 N. Lafayette St. 


MANUFACTURING 
COMPANY, INC. 


VALPARAISO, INDIANA 






















and Bloomington, Ind., Lancaster, Pa., and Holly. 
wood, Calif.; and the laboratories at Princeton, N. 
directly under the wing of the parent company 
David Sarnoff, president, announced that the move Was 
expected to aid the company in its war effort by uni- 
fying administrative, research, and manufacturing ac. 
tivities. Management, personnel, operations, and sales 
policies will be unchanged. ; 


ABOUT PEOPLE YOU KNOW 


New chief engineer of Ahlberg Bearing Co., Chicago 
Ill.. is Charles Nelson, Jr., who will be in charge of 

: . alse Of 
bearing design and development. 


RCA Victor Div., Radio Corporation of America 
Camden, N. J., has appointed Dr. Charles Byron 
Jolliffe vice president and chief engineer, 


Coming from Curtiss-Wright, J. M. Luther becomes 
assistant chief engineer, Globe Aircraft Co., Fort 


Worth, Tex. 


Ralph C. Stuart, who has been manager of manufac- 
turing for the Lamp Div. of Westinghouse Electric & 
Mig. Co., Bloomfield, N. J., is now manager of Manu- 
facturing and Engineering. 


Now director ot engineer- 
ing tor Sylvania Electric 
Products Inc., Roger M. 
Wise was formerly chief 
radio engineer. This is a 
new functional designation 
within Sylvania activities, 
‘To General Electric Co, 
commercial vice president, 
Leonard T. Blaisdell, 


Cleveland, Ohio, an honor- 





. M. WISE s ; 
R. M. WIS! ary degree of electrical en- 


gineer from Case School of Applied Science. 


Chief powder metallurgist, Aircraft Parts Develop- 
ment Corp., Summit, N. J., is J. D. Shaw, formerly 
research and production engineer, Metals Disintegrat- 


ing Co. 


Officers for the National Conference of Electron Mi- 
croscopy are: R. Bowling Barnes, American Cyana- 
mid Co., Stamford, Conn., president; Albert F. Pre- 


MEETINGS AHEAD 


March 1-6. American Society for Testing Materials. 
Committee week and spring meeting 3uffalo, N. Y 
R. E. Hess, assistant secretary, 260 S. Broad St., Phila- 
delphia, Pa 


March 25-27. American Society of Tool Engineers. 
Annual meeting. Milwaukee Auditorium, Milwaukee, 


Wise. Denham & Co., Book Bldg., Detroit, Mich 


April 20-23 National Electrical Manufacturers 
Association. Spring Meeting. Chicago, III. W. J. Donald 
Managing Director, 155 E. 44 St., New York, N. Y. 


\pril 26-28. American Society of Mechanical 
Engineers. Spring meeting. Davenport. la. C. E. 
Davies, 29 W. 39 St., New York, N. Y 





ELECTRICAL MANUFACTURING 











Holly. 
i, N. I. 
mpany. 
Ove Was 
by uni- 
ring ac. 
nd Sales 


‘hicago, 


large of 


\merica, 


Byron 


bec mes 
Fi rt 


lanufac- 
ectric & 
| Manu- 


ngineer- 
Electric 
ger M. 
ly chief 
his is a 
ignation 
ivities. 


ric Co, 
resident, 
aisdell, 
1 honor- 
rical en- 


Jevelop- 
ormerly 
ntegrat- 


ron Mi- 
Cyana- 


F. Pre- 














Phila- 


neers. 
aukee 


furers 


onald 


nical 
( 4 


'URING 








bon Brush Facts 


~* critical equipment where variations in motor per- 


formance must be held to a minimum, the carbon brush 





Car 


often either “‘makes”’ or ‘“‘breaks’”’ the job. 


Pure’s reputation for maintaining uniform quality in pro- 
duction puts them at the top of every electric motor manu- 
facturer’s list where precise operation must be obtained on 


their equipment. 


Then too, Pure’s extensive line of grades, numbering over 
one hundred, are all designed for simplicity of manufacture, 
thus avoiding many variations inherent in more complicated 


processes. é 





Over sixty-five manufacturers are relying on Pure to 


“Keep ’Em Rolling.” 


PURE CARBON COMPANY, INC. 
1909 NOBRAC STREET, ST. MARY'S, PENNSYLVANIA 


Right the First Time 


when you use 


DRAKE 


SOLDERING IRONS 
AND SOLDER POTS 


| Making connections right—the first time—is a 
cinch with Drake Industrial Soldering Irons and 
| Solder Pots. That’s one reason they are so popu- 
lar with fast-producing American Industry. Every 
need of industry can be met, too, for Drake has 








An Iron for Every Purpose 





J r > . Drake Soldering Irons / i 
, ac and Solder Pots are 
available now with 
an A-1-J or better 
priority rating. Write 
now for Illustrated 
Folder. 





DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE, CHICAGO, ILL. 
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| OHIO 


Shell Type 
MOTORS 


Compact and Efficient 


Design is often facilitated and efficiency increased 
by making the motor an integral part of the 
machine or appliance. This type is particularly 
suitable where one of the motor speeds available 
is directly applicable to the purpose. 


The stator is pressed into a heavy steel shell and 
the rotor is bored ready to be mounted. Rotor is 
dynamically balanced on a test shaft with key 
in place. 


Ratings range from 14 to 71% HP; speeds, 1150, 
1750 and 3500 rpm. Built for A.C. single phase 


or multiphase currents 


OHIO MOTORS INCLUDE————, 


Split-phase Induction to 1/3 HP Torque to 100 oz. ft. 
Direct Current to 1 HP Shaded Pole to 1 30 HP 
Capacitor to 2 HP Synchronous to 1 4 HP 

A.C. to D.C. Motor Generators 
Polyphase to 2 HP to 500 watts 
Aircraft Motors High to Low Voltage D.C. 
Shell Type to 7'% HP Dynamotors up to 300 watts 















Tell us your requirements and we will 


advise with you. 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland, Ohio 









bus, Ohio State University, vice president: M. M 
Charles Banca, RCA Laboratories, Princeton, N. 
Directors: O. §&. Duffenback 
University of Michigan and V. K. Zworykin, RCA 


LLaboratories. 


secretary-t reasurer, 


President Byron C. Foy of DeSoto Motor Corp is 
in the Army Air Forces’ officers training school 
Miami, Fla. 


Medal of Pi Tau Sigma for outstanding achievement 
in mechanical engineering to John T. Rettaliata, de. 
velopment engineer, Allis Chalmers Co., Milwaukee, 
Wis. 

Leaving Harris Products Co., Detroit, Mich, R, G: 
Bradley becomes director of sales and engineering, 
Bushings Inc., Berkeley, Mich. 


International Standard Electric Co., subsidiary of In- 
ternational Telephone & Telegraph Corp., New York, 
N. Y., moves Henri C, Bohle up from assistant vice 
president to vice president. 


Just made staff assistant in the industrial engineering 
and equipment division, Westinghouse Electric & Mfg. 
Co., Bloomfield, N. J. (lamps), is John Rosevear, 


Newly made president and general manager, Landis 
Machine Co., Waynesboro, Pa., C. N. Kirkpatrick 
was formerly general manager. His vice presidency 
will be filled by G. M. Sticknell, sales manager, 


General Motors Corp., Detroit, Mich., has named 
B. D. Dunkle group executive in charge of Cadillac, 
Oldsmobile, Pontiac, Canadian, and overseas divisions. 
His assistant is W. D. Roberts whose old position of 
vice president and general manager of General Motors 
of Canada, Ltd., is filled by William A. Wecker, 
president and general manager of GM_ subsidiary, 
McKinnon Industries, St. Catherines, Ont. 


Manager of electron tube sales for non-radio applica- 
tions, General Electric Co., Dr. H. A. Jones is.now 
lieutenant colonel, U. S. Army Signal Corps, Wash- 
ington, D. C. 


Scientific director of research laboratories, Owens- 
Corning Fiberglas Corp., Newark, Ohio, is Dr. Albert 
W. Davison, before, professor of chemical engineer- 
ing and head of the industrial engineering curriculum, 
Rensselaer Polytechnic Institute. 


Posts of director, chairman of the board, and chair- 
man of the executive committee of General Electric 
Co. have been resigned by Philip D. Reed, deputy 


chief, Harriman Mission, London. 


Returning to his job as general sales manager, Crocker- 
Wheeler Electric Manufacturing Co., C. F. Poirer 
resigns as electrical adviser, Shipbuilding Drvision, 


WPB. 


Made staff assistant on tube manufacturing is D. Y. 
Smith of RCA Victor Div., Radio Corporation ot 
America, Camden, N. J. He was previously manager 


of power tube sales. 
Resigning as vice chairman of WPB, James S. 
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WHY “DoUBLE CHAMFERED” NUTS . 


You put them on right side up every ional 
Both sides are tops! No “try-turnover-and try 
again” when assembling war products with Double 
Chamfered Nuts by Central. Used to assemble 


Both sides being identical a ee 
there’s no fumbling. Assembly trois —Communica- 
fine workers pick them up every tions Devices and 
time for BIG SAVINGS on Components — Ord- 


nance Products. 
assembly costs. Stocks include many 


Send for Bulletin ‘‘E’’ A N Items. 


CENTRAL SCREW COMPANY éiicsco.timois 





ELECTRICAL CONTACTS and ASSEMBLIES 


[ibsiloy 


Rivets + Screws * Welding type * Solder-flush 
Special shapes + Inlay and Overlay 
Gibsiloy Contacts are available in a wide variety of composi- 


tions and shapes. We design and manufacture contacts to meet 
your specific operating conditions. 


Write us today for complete information. 
sath aiabalies ba 2 ROE <0 YY, 
ALELOIE Gipson ELECTRIC COMPANY 


K dd AA 8349 Frankstewn Ave., Pittsburgh (21), Pa. 
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THE PECK SPRING COMPANY, 


You can set a 
machine in motion, 
but you can not 


make it THINK! 


TAKE the most intricate machine apart piece 
by piece. You will find tested materials, 
precision tolerances and mechanical ingenu- 
ity to the nth degree, but you won't find a 
thing that resembles BRAINS! That’s man’s 
contribution. 


Trite? Possibly — but worth serious thought 
when you place orders for springs that must 
not only fit correctly but also function 
properly. 

Peck Springs, as supplied today for war pro- 
duction, are the result of having designed 
and made springs for difficult tasks since 
World War I—springs of all metals, for thou- 
sands upon thousands of applications. This 
experience, added to modern machinery, is 
what you get when you specify Peck Springs. 
Certainly nothing less deserves a place in 
implements of war. 
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SPRINGS FOR VICTORY. PRODUCTS 


12 GROVE AVE. PLAINVILLE, CONN., U.S. A. 
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* * > 4 THE HILLIARD * > 4 > 


SINGLE REVOLUTION 


WW nerever extremely accurate control of intermittent ma- 
chine operation is essential the Hilliard Single Revolution 
Clutch is unequalled. Its accuracy has won for it the accep- 
tance of Industry for cutting, punching and packaging 


operations. 


ovAy! THE 


T 
yc WRITE HILuARD 
For information that will help CORPORATION 


you to adapt this clutch to your 


106 W. Fourth St 
ee ELMIRA, N.Y. 


Ly Rta ro * FRICTION 


AUTOMATIC SPACING 
PRODUCES NEAT WORK 







NAME PLATE 


DETAIL PRESS 
Model No. 40 


For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on name plates, 
tags, etc. 
Available in 1/16’, 3/32”, 1/8”, 5/32” size 
characters. 
Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator 
required. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 











Knowlson will resume his duties as president and 
chairman of the board, Stewart-Warner Corp., Chi. 
cago, Ill. However, he retains a status with WPp 
that he may act as a consultant or special assistant 
when needed. 

William Anderson goes from \Westinghous 
& Mfg. Co., East Pittsburgh, Pa., to WPRB to serve on 
the executive staff of the Radio & Radar 


e Electric 


| diy ision. 


Frank Haylock, formerly of the mechanical 


“Aine i I goods, 
wire and cable division, United States Rubber Cp 
has joined the staff o1 ELECTRICAL MANUFACTURING 
as Assistant Editor. Mr. Havlock was associated 
previously, with the Denver Equipment Co., engineer. 
designers of metallurgical machinery. Since his gradu 
ation from the University of Pennsylvania in 1932 he 
has been active in the electrical field either in special- 
ized product development or promotion, advertising or 

g Ot 
editorial work. 


NEW PLANTS, EXPANSION 
Eagle Electric Mfg. Co. has moved into a new build- 


ing in Long Island City, N. Y. There are 135,00 sq. 
ft. of floor space, internal ramps and elevators for 
trucks, employee recreation rooms, and sun roofs, 


Eicor, Inc., makers of motors, dynamotors, and gen- 
erators, have relocated their office and factory facilj- 
ties at 1501 W. Congress St., Chicago, Il. 


Westinghouse Electric & Mfg. Co. is luilding elec- 
tron tubes for the armed forces 1n a new shop designed 
to parallel conditions of the perfect industrial plant 
of the future. All parts of the working area are 
painted white and kept meticulously clean. Air con- 
ditioning, high intensity fluorescent lighting, and ex- 
treme care—as typified by the use of clean white gloves 
every day—aid in the production of efficient tubes. 


Defense Plant Corp. has concluded financing arrange- 
ments for: An increase in its contract with Pennsyl- 
vania Salt Manufacturing Co., Philadelphia, Pa., for 
a plant in Michigan to bring the overall commitment 
above $450,000. An increase to $5,500,000 of the 
contract of Aviation Corp., Williamsport. Pa., for a 
plant in Ohio costing over $800,000. Tennessee 
Products Corp., Nashville, Tenn., to increase its com- 
mitment to $700,000 plus. 


Langevin Co. has completed its new transformer plant 
at New York, N. Y., for production of radio and radar 
components. 


Combining with American Steel Foundries, Chicago, 
Ill., Charles F. Elmes Engineering Works |ecomes 
a division of the company, retaining its name, location, 
and organization. Charles F. Elmes will stay as gen- 


eral manager. 


Several acres of production Space are provided by a 
General Electric Co. plant in New England finished 
after only six months of construction work. Com- 
pletion was shortly before Pearl Harbor but such re- 
leases are only now available. Structure houses facili- 
ties for production of airplane turbosuperchargers, 
takes advantage of the latest in air conditioning, flu- 


ELECTRICAL MANUFACTURING 











Tom 
finer 
shop 
elect 














































si 
+9 
Gi wy 


_ Treat Bearings RIGHT! They’re in the FIGHT! 

























ectric : 
ve on i TESTE ON EVERY FRONT, mechanized armies depend- 
IS10n. ing upon ball bearings, would lose the power 
‘ood of swift movement if deprived of them. Your 
| C BCA Ball Bearings are assets of war—truly more 
rere valuable than gold! Care for them accordingly. 
tats , Bearings Company of America, Lancaster, Pa. 
« “C, 
ineer ; ; 
os Suggestions on the Care of BCA Ball Bearings 
radu 
27 1. Use only neutral mineral lubricants. 
= le 2. When lubricating with grease, it is not advisable to have 
ecial- the housing more than one-half to two-thirds full. 
ng o 3. While greasing, vent the grease chamber of housings 
that have shaft and bearing seals. Otherwise, excessive pres- 
sure may cause the destruction or blowing out of the seal. 
4. When lubricating with oil, keep only enough in the 
housing that the lowest ball dips in to one-half its diameter. 
5. Keep bearings in their original wrappings until they 
build- are to be mounted. Before mounting, thoroughly clean 
O the shaft and housing. 
sq. 
'S fo 
= RADIAL « ANGULAR CONTACT + THRUST 
i BALL BEARINGS 
facili- 
r elec- 
signed . 
plant 
‘a are 
r con- 
id ex- 
gloves 
we 
range- 
insyl- 
a., for 
sail A WESTERN SOURCE OF FINE COILS 
f the To manufacturers engaged in defense work we can supply coils using the 
for a finer sizes of wire, No. 18 to No. 44. Our facilities include a tool and die 
vessee shop with automatic screw machine for complete fabrication of your 
electrical requirements. Inquiries invited. 
5 cCOom- 
Made in all types 
1. Cotton interweave. 2. Paper layer insulation. 3. Spool wound 
* plant et. os Rese 
a. 4 
radar FOR eg a 
| COILS FO Helene Curtis Industries 
Relays 
A OeRURESRen ies 
1icagzo Magnetic Starters os 
comes X-Ray Secondarys National Mineral Co. 
Solenoids 
cation, sa: a - 
| Ignition has long used 
S 6en Small Transformers re ¥ 
Electromagnets Potter and Brumfield Relays 
| bv a All Vacuum and 
11 hed Pressure Impregnated 
a 
Com- * Home of the famous SMITHSWICH eer ae oe U0! ay 
ch re ' PTT TU le : 


facili- performance 
irgers, NATHAN R. SMITH MANUFACTURING CO. 
g, flu- 105 PASADENA AVE.- SOUTH PASADENA, CALIFORNIA 


Princeton R ELAYS Indiana 


eae aoe ee ee 
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MOTORS 


Type LDIB-1 


Antennae reel motor, 
wound for 1/13 H.P. at 
8500 R.P.M.—either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); diam- 
eter of housing 2.306”; 
overall length not includ- 
ing the shaft extension, 
2-15/16’’; shaft extension 
.766"; shaft diameter 
.250"’; weight 1 lb. 3 oz. 


Aerial camera motor, 
1/120 H.P. with speed of 
6000 R.P.M.—12 volts. 
Equipped with ball bear- 
ings; diameter of housing 
2-3/16''; overall length 
not including shaft 
3-7/32"'’; shaft extension 
1’’; shaft diameter .1875” 
(3/16’’) weight 14 oz. 
Wrinkle finish. 


Type LD3R 


SIGNAL Wireless and Telegraph 
Instruments are playing an impor- 
tant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 


and dependability. 


#112-S Sounder 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in All Principal Citi 


orescent lighting, insulation, and acoustical develo 
ments. g b 
Out 


rlocks 
with outer doors so light cannot escape when they are 


opened. 


Entire plant is built for ease in blackin 
and camouflage and even has lighting circuit inte 


ANACONDA AGAIN INDICTED 


Anaconda Wire & Cable Co., Pawtucket, R. ] and 
- - . . : "= . 

five members of that organization have been indicted 
by a Federal Grand Jury at Providence on charge 
- - - Ss 


aon : S of 
conspiring to defraud the Government and 


: present 
false claims in connection with wire and cable for the 
U.S. and british armies. Similar charges were 


’ ; pre- 
viously made regarding Anaconda’s Marion, Ind. 


a ve , plant 
and some of its officials (Jan. 1943, p. 172). Inqj- 


viduals currently involved are: William H. Morley 
New York, assistant general manager of all Anacond 


a 
plants ; 


manager; Lowell K 
Morrow, chiet inspector ; Robert L. Wright, electrical 
engineer; William Eagleson, supervisor, electrical test 
room; all of Pawtucket. 


Jacob Eagleson, plant 


A. I. E. E.-I. R. E. HOLD JOINT MEETING 


In key with the general trend to simplification of con- 
ferences and technical meetings, the American Institute 
of Electrical Engineers and the Institute of Radio 
engineers late in January held a combined meeting in 
New York. Papers, most of which will be published 
and otherwise distributed to memberships of the two 
organizations, covered a number of war-important sub- 
jects. One of these, in particular, was the proposed 
suide for the selection of electric motors and con- 
trollers (AIEEE). This Proposed Guide For the Se- 
lection of Electric Motors and Motor ( ontrollers con- 
stitutes a report of the AIEE Committees on electrical 
machinery and industrial power applications. The rec- 
ommendations were submitted to the National Tech- 
nical Meeting. Proposed recommendations would 
cover the selection of the size and type of motors as 
well as the size and type of controllers and parallel 
existing WPB stipulations quite closely. Sections of 
IRE in 27 cities held simultaneous meetings which 
were linked by radio with the New York and Wash- 
ington activities climaxing the conference. These con- 
sisted of introductions and greetings from Arthur F. 
Van Dyke, retiring president, and Dr. Lynde P. 
Wheeler, 1943 president; and an address by James 
L. Fly, chairman, Board of War Communications and 
Federal Communications Washington, 
2 Res 


Commission, 


HANDBOOK OF DIE CASTING 


Covers the subject of die casting with particular em- 
phasis on the points important to engineer-designers 
and specifiers. Sections of the book discuss various 
alloys (zinc, aluminum, magnesium, copper, lead, and 
tin) and their suitability to different requirements; 
elements of die construction and design; applications; 
inspection and tests; flash removal; ma- 
finishing; casting design (alloy selection, sec- 


specifications ; 
chining ; 
tion thickness, section uniformity, fillets, exterior cor- 
ners, drafts, tolerances, die parting, undercuts, cores, 
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LLL Ce Le 


2650 W. MEDILL AVE. 


Fe 
ANY TYPE AND SIZE 


with the 


COLONIAL 
WIRE 
STRIPPER 


This foolproof, friction- 

less machine is extreme- 
ly fast and accurate, yet very 
simple in operation. Requir- 
ing only a minimum of space, 
the Colonial is easily set in 
any assembly line or corner. 
Will strip as high as 3400 
ends per hour. 



























Cutting blades and slides re- 
quire no oiling. Positive stop 
for any length of stripping up 
to 2 inches. Special flexible 
metal tubing carries away 
waste insulation. Ball-bearing 
equipped throughout. 


FREE TRIAL: Send your wire 
samples and specifications so we 
may accurately gauge your needs. 
We will send you promptly, without 
obligation, a Colonial Wire Stripper 
for use in your own plant for ten 
full days. Write today. 





s! aoe 
ngs etet adiv fot spe! re. 





PYRAMID PRODUCTS COMPANY 


CHICAGO, ILL. 





SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 DP.) 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 


hice BY eel 


Go - RK £22 
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AUTOMATIC 
WIRE FORMING AND 
METAL STAMPING 


Odd Shaped Pieces Stamped and Formed 
from Wire or Strip on High Speed Machines. 
Hot Tinning and Plating Facilities 
Hundreds of Items in Stock 


Send Prints for Quotations 
on Your Special Parts 


STEWART STAMPING 


CORPORATION 
621 East 216th Street 
New York 
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% This is one of a series of informative ad- : : cae ; 
of of inf Published by New Jersey Zinc Co., 


vertisements intended to assist design en- ; age fe 
gineers in improving electrical contact York, N. Y. 
performance. Reprints for your notebook 


will be supplied upon request. 
ALL ABOUT PLASTICS 


WHA ABOU I-nevelopedic coverage of the industry is Provided } 
r r 4 


the new 1943 Plastics Catalog. Subjects discussed 
with technical papers, charts, and illustrations Z 
clude : plastics in war, materials—molding, filling a 
oring, plasticizing, and solvent materials mandi 


ture, molding, fabricating, finishing, decoration assen 
‘ ’ oo - 


; bly, machinery and equipment, laminates, coatings, syp. 
thetic hbers, elastomers. Equipment and process fe 
cilities also detail-referenced. Published by Plastics 

Catalogue Corporation, 122 East 42nd St.. New York 
N. Y. : 


IN NEW NEMA STANDARDS 
Publication No. 42-83, November, 1942. has been re- 


E L Be C T FR : C A L leased by Nema to cover High Voltage Insulator 
Standards. Subjects included are: Pin type, suspen. 

T Tt 5 sion, and outdoor switch and bus insulators. Pp. 

co rR AC ay e cedure for checking ratings and tolerances and an ap- 
pendix on insulator tests are also provided. Available 


through National Electrical Manufacturers Associa. 
tion, 155 East 44th St., New York, N. Y. 


STOKER-BURNER SALES LOW 
Figures from the Bureau of the Census, Department 


No matter how light the load, every electrical of Commerce, Washington, indicate factory sales of 
contact application has its own particular 2.448 mechanical stokers for November against 5,986 
problem of heat dissipation. for October and 11,017 for November, 1940. Of the 
101 manufacturers listed January 1, 1942, 16 have 
discontinued stoker manufacture for the duration. Ojl 
burner figures show a drop from 21,813 in November, 
1941, to 7,642 in November, 1942. October, 1942. 


Excessive heating of contacts results from 
many causes, among which are: arcing, high 
contact surface resistance, too light pressure, 
insufficient contacting area, insufficient contact 


EL ee 


size, poor radiation facilities, improper speed of sales were 8,392. 
make and break, incorrect contact material, 
presence of dirt or foreign matter, overload, BILLION DOLLAR SALES BY WESTINGHOUSE 


faulty assembly. = iene saci 
y y Westinghouse did its first billion dollar year in 1942 


_ Without facilities for extensive tests, scien- with the month of July running to an all-time high: 
tific instruments, and a wide choice of contact $158.136.917. More orders were booked by the radio 
materials and styles, it is difficult for the aver- : 


: : division than any other although motor, transformer, 
age engineer to overcome heating problems. , 


switchgear, steam turbine, and generator divisions all 


And even with these facilities, calling in a had substantial increases. Figures, released by A. W 
Fansteel engineer for an informal discussion Robertson, Chairman, at a board meeting, are contract 
may lead to a simple, inexpensive solution to a prices before renegotiation of contracts. 
difficult problem, saving days or weeks of 
ey ee. BETATRON INSTEAD OF X-RAY THERAPY? 


Many manufacturers, while a product is still 
in the design stage, simply call in Fansteel and 
ask, ‘“‘“How about contacts?’ Fansteel Metal- 
lurgical Corporation, North Chicago, Illinois. 


Tests at the University of Illinois by Professor Don- 
ald \W. Kerst, developer of the 20 million volt, atom- 
smashing betatron, show that its x-ray radiations pto- 
duce a maximum effect at a depth of 1% in. below the 
surface of the body. Tests have yet to be made W 


Fe ke me & . zE actual living tissue but approximating substitutes indt- lin 


cate that malignant growths in humans will be vul- 








ELECTRICAL CONTACTS nerable to a much more effective attack than is possible ] 
hy with ordinary x-rays which strongly affect skin and 
Tungsten - Silver - Molybdenum - Platinum the layer of fat directly below. Alternate therapy 
Metals - Fasaloy - and Fastell Materials being investigated is that of directing the electron beam 


ee of the betatron into the patient. Penetration by this 
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WORLD'S 
LARGEST 
EXCLUSIVE 
CONDENSER 
MANUFACTURER 


PAPER, OlL AND ELECTROLYTIC. CONDENSERS 


Dar! 


CONDENSER CORPORATION 


1725 W. NORTH AVE., CHICAGO, U.S.A 


DISTRICT OFFICES IN PRINC 
QUICK DELIVERY FROM DISTRIBUTC 
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Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 








Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 





Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 
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MAY BE A BATTLESHIP 


IN YOUR PLANT 





The shortage is so serious that unless every 
pound of scrap is salvaged the steel mills may 
be forced to slow down. 


Such a thing must not happen here. 


The steel industry is faced with the necessity of 
digging up millions of extra tons of scrap metal 
to complete the 1943 steel requirements of 
ninety million tons. This extra scrap tonnage 
must come from plants, shops, garages, farms» 
and homes. It’s up to every loyal American to 
cooperate. 


Go over your plant carefully and dig up all the 
scrap metal you can find. Post notices on bulletin 
boards telling your employes about the scrap sal- 
vaging campaign. The mills need every pound 
of scrap they can get, and they need it NOW! 
Don’t overlook any possibility—every pound 


counts. The urgency cannot be overemphasized. 






NEWPORT, KENTUCKY. 





ima Lame ee eee 
THE GLOBE IRON ROOFING & CORRUGATING CO 
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SHALLCROSS SWITCHES 


Are constructed of the finest materials 
















available. Many designs may be obtained 
having solid, fine silver contacts, and cera- 
mic or phenolic insulation. Where essential 
War Production dictates the use of switches 
that are rugged and depéndable, send 


your specifications to Shallcross, Dept. C10 


HALLCROSS MFG. CO. 


COLLINGDALE, PENNA. 










EVERYBODY 
EVERY PAYDAY 


SAVING IN 
WAR BONDS 








method should approximate four inches with a hens 
mt 


cut-off point. enetration would 


Tissues beyond that ] 
not be in danger of damage. 





NAVAL ELECTRONICS NEEDS ENGINEERS | 
Men with electrical engineering degrees or Majors jy 


; ; : ; Working 
knowledge of ac. circuits and electronics are needed }y 


physics and mathematics who have sound 


the Navy to fill several hundred open commission. 
Those selected will be put through the Navy's three. 
month course in ultra-high frequency work at either 
Harvard or Bowdoin and then given a three-month 
laboratory instruction at MIT. When graduated the 
will be assigned to positions in research, design, in. 
struction, or maintenance in connection with the Navy's 
ultra-high frequency equipment. Qualified individyals 
should apply for commissions at the nearest Office oj 
Naval Officer Procurement. They are located in ay 
principal cities. 


ELECTRON MICROSCOPES IMPROVED 


Latest models of electron microscopes developed } 
General Electric Co. and Radio Corporation of Amer- 
ica are paralleling the trend of other laboratory equip- 
ment toward smallness, lightness of weight, and oper- 
ational flexibility. Sizes have shrunk from 7-ft. to 
laboratory table heights, wheels have been added for 
portability, power inputs have been adapted to 110 volt 
supply, and the observer's position has been changed 
to let him sit in a comfortable, unstrained position. 





NIKOLA TESLA DIES AT 86 


Pioneer electrical inventor, holder of innumerable pat- 
ents, recipient of the Edison Medal in 1917 for “earl 
original work in polyphase and high frequency elec- 
tric currents,” and an important factor in the develop- 
ment of induction motors, transformers and coils— 
Nikola Tesla is dead. 
Thomas <A. 
generators and was responsible for 


development work in wired 


Mr. Tesla early worked wit! 
Idison in the designing of motors and 
much fundamental 
and wireless fields. 


ENERGY OUTPUT STILL RISING 
Edison Electric Institute reports 3,974,202,000 kw.-hr. 


energy output for the week ending January 23. This 
t 


was a 0.6 per cent increase from the figure of 3,952- 
179.000 kw.-hr. for the previous week. Per cent mse 
1942, was 0.3. For the four 
weeks ending January 23, total output was 15,659. 
261.000 or 14.6 per cent up from the 13,490,532,000 


from the same period, 


I 
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ARMSTRONG GETS EDISON MEDAL FOR 1942 


For his contributions to the art of radio communica- 
tion Dr. Edwin Howard Armstrong has been selected 
by a 24 member committee of the American Institute 
of Electrical Engineers to receive the year’s award ot 
the Edison Medal. - during the 


national meeting of 


Presentation was made 
the institute in New York late in 
January. Dr. Armstrong’s invention of the regenera 
1 superregenerative circuits 


in the growth of radi 


tive, superheterodyne, and 


have been important factors 
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mental When making replacements or add- i 
ing new motors, specify Lima Electric 
Motors with oversize shafts and bear- 
ings to insure Dependable Perform- 
ance and Production. 
kw.-hr. Built in sizes 4 to 75 hp brake test, | 
Thi in Standard Open Types... Drip or 
a Splash Proof...Totally Enclosed... 
2Q5 by - ° 
ar Made from Negative Temperature Coefficient Resist- Explosion a ... Flanged Types... 
' ; ; a ae head .... ecial Types built to i 
nt ris lications. Gear p yp 
ance Material, have 4 practical app specifications. 
e f (Nw . 
5 450 1. To compensate for resistance changes in a circuit Lime Geaschifit Deives... Magnetic 
= 29 (yy) due to temperature variations. Polishing Lathes and Tool Room Ped- 
Js; - ia ; estal Grinders are also included in the j 
9. Asaremote unit in a temperature indicating device. LIMA line. 
3. To provide various degrees of time delay in elec- Write or wire us for address of Lima 
. 1942 trical units. Engineering Service nearest you. 
junica- 4. To reduce or eliminate initial current surges. GEARHEAD TYPE 
lect ; J * * * Buy War Bonds Now 
er For illustration of these applications write for Form y 4 for Quick Victory 
stitute R-100. 
arc t Large enough to successfully serve you. 
98 Manufacturers of j yet small enough to give personal 
ing the ea as - attention to your needs, 
to Precision Moulded Products SPECIAL ROTORS AND STATORS ’ 
1 
late _ 
THE LIMA ELECTRIC MOTOR °° 
rener OFFICES - NEW YORK - CHICAGO - DETROIT 
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1935 STATE ST. SAINT MARYS, PENNA. 
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_*& MAGNETIC 





Rotation is controlled by the small 
low-voltage current flowing in the 
shading coils, and direction of rota- 
tion is governed by which pair of 
shading coils is selected on an SPDT 
switch. By energizing both sets of 
shading coils, the armature is quickly 
stopped by bucking magnetic fields. 
Write for circulars giving full details 
and specifications on the various types 
and sizes of BARCOL Shaded-Pole 
Induction MOTORS. 


* SEPARATE 
CONTROL CIRCUIT 


BRAKING 





‘HUBBA RD SPRINGS gH 


Extension spring 
with raised elon- 
gated hook end. 


4G 





Torsion spring with 
one offset hook end 
andone straight end 





Torsion spring with 
special hook end. 





Torsion spring with 
both ends special. 





aw ‘and SPECIAL 
Hubbard makes Springs and Spring 
Parts in all types, forms and shapes, 
and in all kinds of metals, for manu- 
facturers’ products and specific needs. 
ALSO—SMALL STAMPINGS AND WIRE FORMS 





M. D. HUBBARD SPRING CO. 


802 Central Ave., Pontiac, Mich. 
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and he has been honored for them on a world wid 
ae 


scale. F requency modulation, his latest major develoy 
p- 


ment is gaining stature rapidly and promises an equally 


revoluti mary destin : 


STANDARDIZED COMMUNICATIONS SYMBOLS 


\pproved and published by the American Stand: 
\ssociation, 29 West 39th St., New York, N. y 


reference for engineer-designers to new st: indard pi 
asic 


pie: 


symbols for electrical components of communic: ition 
« S 


devices. Attention has been given to the 


tact that 
numerous cases exist where there is an overlap in spe 


cification between communication, power, measure 
ment, and control functions and an effort has bee 
made to resolve possible conflicts. Only 


tour basi¢ 
symbols remain unharmonized. 


NEW MEMBERS OF NEMA 


Carbon Engineering Corp., Milwaukee, Wis., H. L 
Kadish, president; and Whitney Blake Co., New 
Haven, Conn., Frank Swayze, president; Arthur 


Thomas, production manager; William Lord, execy- 
. and Ray Dudley, chemist, have become 


members of Nema. 


tive assistant 


RECENT ARMY-NAVY “E” AWARDS 


To the men and women: 
Of Fairbanks, Morse & Co., 
\VWis., and Three Rivers, Mich. 
Of Westinghouse Electric & Mig. Co., 
field, Mass. 
Of Monsanto Chemical Co., 
louis, Mo. 
Of Automatic Electric Co., Chicago, Ill. (renewal), 
’f Allis Chalmers Mtg. Co., Springfield, TIL. 
f Electronic Laboratories, Inc., Indianapolis, Ind. 
Of General Electric Co., Pittsfield, Mass., 
tario, Calif. 
’f Horni Signal Mfg. Co., New York, N. Y. 
Whitney Blake Co., New Haven, Conn. 
4 Rohm & Haas Co., Bristol, Pa 
Of American Steel & Wire Co., 
(renewal). 
Of H. M. Chicago, Ill. 
Robertshaw Thermostat Co., Youngwood, Pa 
’f Radiomarine Corp. of America, New York, N. Y. 
Of International Business Machines Corp., Endicott, 
oe # 
Of Howard Foundry Co., 
(renewal ). 
Of Hubbard & Co.. 
Of Ranco, Inc., 


reeport, rik. Beloit, 
East Spring- 


Monsanto, Ill.. 


and St. 


and On- 


Worcester, Mass. 


Harper iO... 


Chicago and Aurora, Ill. 


kmeryville, Calif. 
Columbus, Ohio. 
Of Stromberg-Carlson Telephone Mfg. ¢ 


cer. NY. 


Oss Re iches- 


NEMA SECTION OFFICIALS 


Recently-held elections in various sections of NEMA 
have resulted in the naming of these officers for the 


current year: 


E. H. Hammond, 
H. T. Brin- 


Bare and deatherproof wire 


Kennecott Wire & Cable Co. (chairman ) ; 
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Specify 


LOUTHAN 
X-1 STEATITE 


THE SUPER TALC BODY 
A ee ee 


for 
Radio 
COMMUNICATION EQUIPMENT USE 
}——/{ 


LOW LOSS INSULATION 


Rugged .. . Dense . . . High Dielectric 
Impervious to Moisture 
Precision Made . . . Any Shape or Size 


Submit samples or draw- 
ings for price estimates 


The LOUTHAN MANUFACTURING CO. 


‘“‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S.A. 





Be sure to consider Automatic Time Controls 
in your plans for post-war equipment and 
machinery. Paragon Timers are being used 
for an amazing variety of jobs . . . they are 
accelerating machinery efficiency and hu- 
man efficiency . . . saving time and increasing 
production. 

Ask a Paragon Timer Engineer to help plan 
your post-war equipment. No charge; no 
obligation. PARAGON ELECTRIC COMPANY, 
37 W. Van Buren Street, Chicago. 


BUILDERS OF ELECTRICAL EQUIPMENT... . SINCE 1905 








UNIVERSAL 
DE LUXE MULTITESTER 


The original, advanced design features of the Model 419 Universal 
Multitester make it ideally suited for a wide range of applications 
in both the laboratory and factory. 


The R.C.P. system of A.C. measurements eliminates troublesome 
copper oxide rectifier. Rectifier used is more rugged, sensitive, easier 
to replace and more economical. It is not subject to the frequency, 
wave form and temperature errors found with copper oxide rectifiers. 


% A.C. Meter scales are linear and coincide with D.C. scales. 

* Meter sensitivity is 2000 ohms per volt. 

% Direct reading, capacity meter with wide spread scales. 

*% Ohmmeter has self contained power supply. 

*% Ultra sensitive low ohm ohmmeter range ideal for detecting 
shorted turns, contact resistance, voice coils resistance, etc. 

% Inductances can be computed with graph supplied. 

% Meter completely fused. 

*% Supply line is double fused. 

% Special position for checking output voltages. 

%& New improved terminals replace conventional jacks. 

Ranges :— 

D.C. voltmeter :—0-5-50-250-2,500-5,000 volts. 

A.C. voltmeter :—0-10-100-500-1,000-5,000 volts. 

D.C. milliammeter :—0-1-10-50-250-1,000 ma. 

D.C. ammeter:—0-1-5-25 amps. 

Capacitymeter :—0-.03-.30-3.-30-300 mfd. 

Low ohmmeter:—0-100 ohms. 

Ohmmeter :—15,000-150,000 ohms. 

Megohmmeter :—0-1.5-15 megohms. 

Inductance measurements—chart reference :—0- 25 1000 millihenries. 

Inductance measurements—chart reference :—0-.25-100-1000-10,000 henries. 


Model 419P illustrated above in hand rubbed, natural finish maple 
CURSE CORBIONE, TEMEY 00) CORCENIES 5c. coies corescencciivarseeacnsoramsecaes $36.50 
Model 419C, open face bench type with 42” meter, in hard wood 
OP cdiarotess tpi aaatleal ites 

Model 419V-7 with large 71%” bakelite meter in upright black 
crackle steel case, 10/2” x 197 x 56" ....ccccccccccccccccccccvessessonees $44.50 


Other instruments in the complete line of R.C.P. electronic and elec- 
trical test instruments described in catalog No. 127. If you have an un- 
usual test problems — either for production line or laboratory work — 
consult our engineering department. 


RADIO CITY PRODUCTS COMPANY, INC. 


127 WEST 26th ST. a NEW YORK CITY 


MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES — VACUUM 
TUBE VOLTMETERS — VOLT-OHM-MILLIAMMETERS — SIGNAL GENERATORS 
— ANALYZER UNITS—TUBE TESTERS — MULTI-TESTERS — OSCILLO- 
SCOPES — AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS. 
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SYNCHRO 


Since 1917 HANSEN has been t 


maker. Hundreds of thousands in use. Standard pr 


NANSIN 


Sess 





duction model motor only 23,‘ x 15 16" deep. Pulls se 
° 5 1 : TAT j e 
up to 8 oz. direct load continuously at 1 RPM. With of 
rn } - oy 
stands 40 below and 140 above zero ME 
. 3 ‘ p CF ie 
Standard timing machine only 3%" x 3 1 32” x 
1 15 16” with an unsurpassed gear train 
Show your specifications to the HANSEN engineer 


or take up your engineering problem 


SYNCHRON 


4 


MUSE Giz 
pO teeta 





'S LARGEST EXCLUSIVE MAKERS OF WORLD'S SMALLEST MOTORS” 





ton, Phelps Dy ulge ( Opper Products ( Orp. ( vice-c} 
man); Stanton Hertz, Copperweld Steel ¢, 


retary ). 


lair. 


’» (Sec- 
D. E. Corson, Cornell Duhbilier 
Corp. (chairman): P. F. Squier, Westi 
tric & Mfg. Co. (secretary). 

loodhghting—J. H. Fall, IIT, Benjamin Electric 
Mig. Co. (chairman); F. M. Spaugh, General Elec 


ric’ Co. ( SECFetary }. 


Capacitors Electric 


7 ] If use Flee. 


Non-metallic sheathed cable—E,. L. Robinson, Cres. 
cent Insulated Wire & Cable Co. (chairman); ¢. H. 
Porter, Anaconda Wire & Cable Co. ( vice-chairman) : 
Irving Daniels, Columbia Cable & Electric Co, 
retary ). 


( sec- 


Steam turbines—-T. Cruthers, Worthington Pump & 
Machinery Corp. (chairman) ; W. J. Healy, DeLaval 


Steam Turbine Co. (secretary ). 


Switchgear electric power connectors—G,. A. Menard 
General Electric Co. (chairman and secretary), 


Ilexible cords and sets—C. A. Berlepsch, Jr., Rock- 
hestos Products Corp. (chairman); M. P. Lewis, U. 
S. Rubber Co. (vice-chairman ). 


Rubber sheathed cords and cables—C. H. Porter, 
\naconda Wire & Cable Co. (chairman); G. L. Rob. 
erts, Simplex Wire & Cable Co. (vice-chairman) : he 
H. Maxson, General Cable Corp. (secretary). 


High voltage insulators—W. H. Burleson, Ohio 
Brass Co, (chairman ). 


\Wiring devices—-O. A. Dorsett, Knox Porcelain 
Corp. (chairman); E. K. Moore, Harvey Hubbell, 


Inc. (vice-chairman ). 


lected to membership of the Officers Committee of 
Nema, F. R. Fishback, president, Electric Controller 
& Mite. Co., Cleveland, Ohio. 


WASHINGTON SAYS 


Continued from pb. 160 


m, D. C.. giving a full description of the article in 


question. Through the transition period from the Pro- 
luction Requirements Plan to the Controlled Materials 
Plan, that is, during the second quarter of 1943, PRP 
authorizations will be extended to provide a means 
whereby manufacturers who do not qualify within the 
time limit under the Controlled Materials Plan may 
obtain required materials. By mid-February, when the 
first direct allotments are made to prime contractors 
under CMP, the War Production Board’s 143 field 
offices will be equipped with specially trained personnel 
to assist manufacturers in the initial operation of the 
Plan. As the result of a series of training courses now 
being held in Washington under the auspices of WPB's 
Controlled Materials Plan Division and attended by 
representatives of the field offices and by members of 
the Washington staffs of WPB and the Claimant 
\gencies, a corps of experts in CMP operating pro- 
cedures is in the making and will be available for serv- 
ice to industry when the Plan goes into effect April 1. 
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Typical small parts produced parts can be produced auto- 
on GOAT 4-Slide Machines. matically. GOAT specializes 


From No. 00 to No. 3 sizes to in production of stamped, 
handle wire from .005” to “16 drawn and formed metal parts 
diameter or strip from .005” ranging from .002° to M46 
to 42" thick up to 2” wide. metal thickness using all type 
Intricate blanked or formed metals and alloys. 


INQUIRIES INVITED 


Ly PETAL STAMPINGS, Inc. 


Division Of THE FRED GOAT CO., INC. 
Machinery Specialists since 1893 
320 DEAN STREET, BROOKLYN, N. Y. 
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There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 


service are essential. 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
TYPE V TRANSFORMER-RELAY 
switches are immune to dust, dirt With Low Voltage Pilot Circuit 
Or corrosion and will last indefinite- Recommended for coal blowers, unit 


heaters, stokers, oil burners, electric 
ly without any deterioration. heaters, air conditioning, refrigeration, 


and various industrial applications. 
Mercoid relays are different from 


conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesofrelaysavailable. 


Specifications sent upon request. 


TYPE W-6 RELAY 
THE MERCOID CORPORATION For Panel Board Mounting 


4211 Belmont Avenue Recommended for control of motors, 
valves, electric heaters, fire and burg- 


Chicago, Illinois lar alarm signal systems, etc. 
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“TOCCO” 


High speed and Accurate heat treating process 
uses Eagle Multiflex Timers. 


The operator requires no special training to obtain 
perfect results on this machine. Uniform quality is 
insured by the Multiflex timing each part of the 
process with split-second accuracy. 


Many war production processes can be speeded 
up with improved quality by using automatic 
timers. 


MULTIFLEX FEATURES 


@One or more separate functions 
can be controlled by a single 
timer. 


@Timing of each function is ad- 
justable. 





Cther Eagle timers are available 


Models to meet tor different applications. 


every application. 


Send us your timing problems. 


INVEST IN LIBERTY BY 
BUYING WAR BONDS = 


EAGLE SIGNAL CORPORATION 


MOLINE ILLINOIS 


THANE 
Tg 








Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Briefly reviewed, on this and the drives, controls, finishes, etc., for circulation policy of The Gage 
following pages, are recently pub- integration within complete prod- Publishing Company are inviteg 


lished sources of descriptive and ucts of various kinds. 


technical information as offered 


to forward requests for copies 


Engineers, designers and execu- preferably upon letterheadsof 


by various suppliers of essential tives to whom ELECTRICAL MAN- their company, directly to the 


materials, electrical and mechani- UFACTURING 


is made available manufacturer, at the address indj- 


cal parts, equipment, motors, each month under the controlled cated with each item 


ARC SNUFFING SAFETY SWITCH. § Equipped 
with spring-mounted, arc-resistant rollers which spring 
together behind the blades as they are withdrawn from 
the live contacts of the knife switch, this new unit is 
described in two styles, with two to four poles, for 100, 
200, 400, and 600 amp. at 575 volt. Design is offered 
as means of saving use of critical materials in blade re 
placement. caused by arcing. Federal Electric Prod- 
ucts Company, 50 Paris St., Newark, N. J. 


DRY-TYPE POWER & LIGHTING TRANS- 
FORMERS. For 600 and lower voltage services. 
Available in two types: one, suitable for indoor or out 
door service in ratings up to 10 kva. which dissipates 
heat by radiation; the other, for indoor service only, 
goes to 100 kva. with natural draft cooling through 
louvered case. Listed types are service, sign-lighting, 
voltage boosting or bucking, polyphase test circuit, and 
phase changing transformers or autotransformers 
\vailability of large stock of standard parts is men 
tioned—thus special types can be designed and assem 


bled quickly. General Electric, Schenectady, N. Y. 


CONSTANT DIRECTION PUMP. (Applicable to 
reversing machinery and machinery whose operational 
direction is unpredictable but where definite pumping 
direction is important. Output capacities are available 
from 0.55 to 53.7 gpm. at various speeds, pressures, and 
heads with horsepower consumptions ranging from 0.05 
to 5.4. Maximums: rpm. 1200, psi. 100, head 230 ft. 
Used as a coolant pump, one variation includes an in 
ternal relieving device which safeguards the unit against 
jamming by metal chips but reduces pumping pressure 
to 10 psi. Stripped models are offered for direct com 
bination with your product. Tuthill Pump Company, 
939 E. 95th St., Chicago, II]. 


PORTABLE HIGH VACUUM GAGE. Designed 
for rapid reading of vacuums in the O to 5000 and 0 to 
700 micron ranges, two models are offered, the first 
with minimum scale divisions of 1 micron, second with 
46 micron. Gages are built in carrying cases but can 
be supplied with swivel mountings for semi-permanent 
installation. They require no assisting gages, reference 
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vacuums, batteries, nor power connections and are con- 
structed so they can be swung rapidly from horizontal 
evacuating to vertical reading position without danger 
of breakage. F. J. Stokes Machine Company, Tabor 
Road, Olney P. O., Philadelphia, Pa. 


RHEOSTATS AND ACCESSORIES. Two bulle- 
tins, one covering 4-in., 100 watt types, the other, 6-in. 
to 18-in., 330 to 2000 watt panel units and face plate 
styles up to 500 amp. For the larger sizes, information 
is included on enclosures, mountings, and accessories 
for hand and motor drives. Ward Leonard Electric 
Co., Mount Vernon, N. Y. 


ELECTRIC MOTOR DRIVE CONTROL. That 
engineer-designers of machines involving variable speed 
drives can achieve uniform acceleration and decelera- 
tion, constant torque over a wide speed range, torque 
limitation, regulated speed, adjustable speed, controlled 
low speed, or constant horsepower. Herein described 
is a small, “measuring” generator which acts to trans- 
pose mechanical and electrical quantities and _ effects 
close control. Uses currently include: automatic weld- 
ers, planers, paper reels, paper machines, skip hoists, 
electric shovels, and machine tool feeds. Others will 
suggest themselves to the engineer-designer. West- 
inghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. 


NON-CRITICAL, VEGETABLE BASE ADHE- 
SIVES. Characteristics and suggested applications of 
new series of materials for use with automatic gluing 
machines, hand brushes, spreaders, or dipping arrange- 
ments. Gluing, sealing, filling, binding, and_ sizing 
operations can be conducted on paper, cardboard, fabric, 
leather, glass, ceramics, and wood. In addition, the 
adhesives can be used for compounding and extending 
animal glues. Paisley Products, Inc., 1770 Canal- 
port Ave., Chicago, IIl. 


WHICH LOCK WASHER? Graphic wall chart 
listing types of lock washer-using nuts, screws, and 
bolts by size of washer, weight, and dimensional toler- 
ance. Screw and bolt sizes range from No. 2 through 
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Stokes High Vacuum P umps 


Stokes pumps are widely used, for drying, impreg- 
nating, evacuating and other operations. They may 
help you speed up production, obtain greater out- 
put from your present equipment. Use them to 
obtain the higher vacuum required 


@ For More Rapid Drying at Lower 
Temperatures 


@ For Complete Evacuation Prior to 
Impregnating 


@ For Complete Desiccation of Elec- 
trical Materials 


Stokes Pumps draw and maintain vacuum within a 
fraction of a millimeter of absolute, continuously 
and economically. They are simple, rugged, rotary 
type pumps, with only three internal moving parts 
.. . designed for hard, continuous service .. . 
requiring little power and only a minimum of 
maintenance. Built in capacities from 10 cu. ft. 


to 225 cu. ft. 


For 40 years we have specialized in high vacuum 
methods . . . pioneered in the development of 
pumps, portable gauges and vacuum processing 
equipment, for drying and impregnating and other 
operations. 


We also build Tablet Compressing Machines, Pre- 
forming Presses, Completely Automatic and Semi- 
Automatic Plastics Molding Presses and other 
equipment for the electrical manufacturing industry. 
Consult with us. 


F.J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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The Thomas File of 
Accumulated Data May 
Contain Your Answer 













COPPER 
COATED 


BRASS 
COATED 





SOLDER 
COATED 


ZINC 
COATED 


Ea 
° 































: COLD ROLLED STRIP 
STERL ALL FINISHES 


SPRING STEEL— 
FLAT WIRE 





@ The Thomas file of accumulated data extends 
back for years. These records show how Thomas 
cold rolled strip steel speeds production and —_ 
cost for manufacturers. Many examples are available 
where Thomastrip in uncoated and electro-coated 
finishes replaces solid non-ferrous metals. er: 
when you present your problem to Thomas engineers, 
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@ On production lines and on assembly lines, wartime 
speed demands the utmost from skilled hands. In times 
like these, good tools are proving that quality pays by help- 
ing workers get maximum production from man-hours. 
Today, in plants large and small, Klein Pliers are prov- 
ing the wisdom back of their selection, for the inherent 
quality of these tools means better work, 


done more quickly. This same high quality 





also assures longer life—an important point 
when war’s demands make good tools diffi- 


cult to obtain. & 

Your copy of 
the Klein Pock- 
et Tool Guide 
will be sent on 


request. 














ASK YOUR SUPPLIER 
& Sons 


Mathias 
Chicago, 111, U.S.A 


3200 ee See ee y Pe ae fe Bes CHICAGO 












1'4 in. Wrench-, slotted-, and socket-head SCTEWS and 
are included 
er lock Washer at- 
tached to the board for each. The National Lock 
Washer Company, Newark, N. J. 


bolts and machine screw and stove bolt nuts 
with an actual sample of the proj 


GUIDE TO USE OF NATIONAL Emgp. 
GENCY STEELS. critical: 


metal-saving, lean alloy steels, engineer-designers with 


In switching to use of 


new problems of determining heat treatment response. 
tensile strength, yield point, elongation, and reduction 
of area. This handbook gives tabular conversions from 
special quench test results to the other required data, 
\lso included are listings of SAE grades with sug- 
gested NIE substitutions and available stock in hot and 


cold rolled. Joseph T. Ryerson & Son, Inc., Chi- 
cago, Ill. 


LARGE METAL-SPRING BELLOWS. Running 
in size from 17, in. through 57 in. O.D. and with no 
limit to possible number of diaphragms, these built-up 
bellows are supplied in phosphor bronze, steel, and vari- 
ous corrosion-resistant alloys. Catalog indicates speci- 
heation point ranging from delicate instruments to oj] 
expansion reservoirs. Associated products involving 
specialized functions of the bellows are electrically- 
impelled vapor motors with thrusts from 0.25 to 1.2 in. 
and power from 10 to 408 in. Ib. ; 


for operation with oil, air, gas, or water under pressures 


> 


and bellows switches 


of a few ounces or several pounds per square inch. 
Cook Electric Company, 2700 Southport Ave., Chi- 
cago, II. 


ELECTRIC BRAKE. 


torque developed within a brake as the source of brak- 


Capable of utilizing the 
ing power this magnetic unit 1s supplied in types suit- 
lhree sizes 
are listed with torque outputs of 400, 1400, and 2400 
lb-ft. and current requirements of 1.0, 2.2, and 2.2 amp. 
Six and 12 volt models are supplied. Hand and foot 
controllers and safety switches are among the available 


Empire Electric Brake 


able for machine and vehicular application. 


acCeSSOTIES for this brake. 


Co., Newark, N. J. 


JET MOLDING FOR PLASTICS. 


unit for standard types of injection molding machines 


Conversion 


which will operate with either thermoplastic or thermo- 
setting materials to localize heat, save time and die cost. 
Results in parts free from porosity at their thickest 
section. Plastics Processes Inc., 2500 Terminal 
Tower, Cleveland, Ohio. 


AIR EXPRESS SERVICES. 


flying freight has helped speed war work from 


Suggested Ways 
which 
development to production and may expedite the trans- 
portation of many deliveries where unusual speed ts re- 
quired. Routes are fully defined and rates outlined. 
Railway Express Agency, 230 Park Ave., New 
York, N. Y. 

NUTS, BOLTS, SCREWS, ETC. Keierence book 
of headed and threaded products with listings of nine 
types of bolts, seven types of nuts, and comparable 
numbers of cap and set screws, machine screws and 
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SPECIAL MOTORS 


THE .HOLTZER-GABOT ELECTRIC Gia 


125 AMORY STREET 


Gitta Peet MLO EN TOMS CC a1 


PERMOPIVOTS 


TIPPED WITH PERMOMETAL* ALLOY 


PERMOPIVOTS are tipped with a special alloy which has the 


following exceptional qualities: 


WEAR RESISTANT... The Permometal tip 


gives precision instruments longer life and greater 
accuracy under actual operating conditions. 


NON-CORROSIVE. 


or corrode. 


NON-ABRASIVE ... The satin-smooth tip elim- 


inates abrading particles of wear. 


ELIMINATES OIL... 14 is often possible to 


eliminate oil because of the extremely low coefficient 
of friction with Permopivots. 


*T.M REG U S PAT. OFF 


« « Permopivots cannot rust 


| PERMO PRODUCTS CORPORATION 


| 6429 Ravenswood Ave., Chicago, Illinois 
MANUFACTURING METALLURGISTS 


PERMOPIVE PERMOMET AL 


WRITE TODAY FOR DESCRIPTIVE FOLDER 


eee oe 
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New York, N. Y.—101 Park Ave. 


BOSTON, MASS. 


Philadelphia, Pa.—112 So. 16th St. 


G-E KON-NEC-TORS... 
Simple, Modern Switching Devices 


General Electric Kon-nec- 

tors are modern mercury 

contacts that may be op- 

erated millions of times 

with unvarying efficiency, 

no flashing, and no spark- 

ing. They provide wear- 

proof, trouble-free, main- 

tenance-free contacts in 

electric equipment circuits. 

Their operation is always 

fast and dependable. 

Easy to apply to any op- 

erating mechanism, G-E Kon-nec-tors have a 
multitude of vital industrial uses. Small angles 
of operation and positive mercury action permit 
adjustment to most delicate control. Free flowing 
mercury requires minimum of operating energy. 
There is a proper size and type of G-E Kon- 
nec-tor for every industrial operation. For in- 
formation about applications of G-E Kon-nec- 
tors, write Dept. EM -2 at the address below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL €@ ELECTRIC 
410 Eighth Street, Hoboken, N. J. 






























Tubes that “set the pace 


through sheer merit and dependability | 





have solved troublesome operating 
and service problems for the top- 
shelf manufacturers Of America. 


CETRON PHOTOTUBES V 


Super-dependable is the only word i) 

for them. Over 50 types available. In- / 

herently longer lived...more sensitive i} 
and stable as they do } 

not depend upon 

high gas content to | 

secure high output. 


CETRON RECTIFIERS 


Superbly built to 
take punishment / 
while doing a man’s | A 
size job day in and Y 
day out. A size and j 
output for almost f 
every need with a / 
guaranteed perform- ¢ 
ance of 2,000 hours. Q 


WW 


Have you any “'special 
tube” problems? Let & 
our engineering staff 


help you solve them. 





Rectifier type 
2RA-6 


CR e eC | 


Se ee eae 


265 W. 14th ST 


CHICAGO OFFICE 
903 MERCHANDISE MART 





i 


den number of men in a plane or 
tank crew is kept to a minimum. Each 7 
man has his job to do. This minimum 
of manpower requires a maximum of 
motor power... motor-controlled appara- 
tus that operates at the touch of a finger 
and functions with utmost accuracy. 
Eicor D.C. Motors have been developed 
to a high degree of efficiency. They are re- 
markably light in weight for power out- 
put—thoroughly reliable—and are used to 
actuate instruments, turrets, fire control 
and other critical equipment. This ad- 


vanced engineering is your assurance of 





better motors at lower cost tomorrow! 


a IicOR INC. 1501 W. Congress St., Chicago, U.S.A. 


DYNAMOTORS « D. C. MOTORS *« POWER PLANTS * CONVERTERS 
Ad Auriema, 89 Broad St., New York, U. S. A. Cable: Auriema, New York 
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stove bolts, wood and sheet metal screws, cotte 
rivets, special aircraft products, recessed-he 
wing nuts, lock nuts, ete. 


TS and 

a ; 5 ad SCTews, 

>1zes, dimensions, forms and 
“ ¢ 


materials in detailed review. National Screw & Man 
ufacturing Co., Cleveland, Ohio. 


LIGHT-METAL 
MENT. 


holding strength of bolts and studs in tapped holes 


THREAD REINFORCR. 


evi 7 1 *Te< > fatio > recict- 
Devised to increase fatigue resistance and 


System uses phosphor bronze or stainless steel helix 
with v-profile male surfaces and round-profile female. 
Inserts are screwed into tapped holes with special too] 
which also acts as go gage, and special, round-profile 
bolt or stud is threaded into insert. Information neces- 
sary for adoption of this system and description of spe- 
cial tools and accessories are included in the booklet. 
Aircraft Screw Products Company, Inc., Long 
Island City, N. Y. 

AC. WELDING. How ac. welding practices can jm- 
prove product fabricating and simplify designs. Foyr 
models of welders are listed, with 100, 200, 300. and 
200 amp. ratings and power factor correction. West- 
inghouse Electric & Manufacturing Co., East 
Pittsburgh, Pa. 


INDICATING, RECORDING, AND CON. 
TROLLING THERMOMETERS. Data for the 
specifier of various types of indicating, indicating-con- 
trolling, recording, recording-controlling, program-in- 
dicating, 


program-recording, proportioning-indicating, 


and proportioning-recording thermometers to improve 
product performance. Accessories and components are 
also described. Wheelco Instruments Co., Harrison 


& Peoria Sts., Chicago, Ill. 


COOLANT PUMPS. 


duction motor driven types with respective pumping 


Supplied in universal and in- 
capacities of 7.5 and 3.75 gpm. Supply tanks, collector 
pans, control valves, plastic feed lines, and flexible metal 
focussing nozzles suitable for integration within the 
Atlas Press Company, Kala- 


machine tool design. 
mazoo, Mich. 


LUBRICANT SEALS. 


designed to 


Full details of high speed oil 
seals increase effectiveness by sealing 
against lapped surface of anti-friction bearing or spe- 
cial washer instead of shaft periphery. Experimental 
seal is offered for use of engineer-designer in determin- 
ing requirements of new applications. Many other seals 
resistance, 
Indi- 
vidual design services are available for special problems. 


Gits Bros. Mfg. Co., 1846 S. Kilbourne Ave., Chi- 
cago, III. 


are shown for such special tasks as heat 


combination action, misalignment and the like. 


MATERIALS FOR METAL-CLEANING. Hand- 
hook of specific recommendations concerning prepara- 
tion for anodizing, spot welding, heat treating, and 
painting of aluminum and its alloys. Production of mat 
or etched surfaces and rust-resistant coatings, cleaning 
for magnaflux tests, for plating, and for pickling of 
various other metals and alloys. Drawing, stamping 
and cutting compounds; paint stripping, scale removal, 
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Here is atomic-hydrogen arc welding at its best. Cleve- 
land Tungsten’s patented NON-BEND feature assures 
you of expected, uniform results, especially with small 
rods, such as 1/16” diameter used on small machines. 
You get intense concentration of heat: a strong, non- 
porous, ductile, smooth deposit, clean and scale-less; 
a weld of identical metal machinable to invisibility and 
capable of feather-edging: minimum oxidation and 
freedom from magnetic blowing effects: ability to move 
the arc instantly at will: adjustability of arc from 1/16” 
to 1”; flexibility and ease of operation. 


Ask for our 12-page bulletin, “Tungsten.” 


CLEVELAND TUNGSTEN, INC. 


10200 MEECH AVE. > CLEVELAND, OHIO 





The Answer... A Midget Pump 


A CASE HISTORY: 


180 POUNDS OF HYDRAULIC PRESSURE 
WITHIN 6 SECONDS 


VS. 60 POUNDS SLOWLY 


@ A manufacturer was 
using certain equipment 
made of aluminum to 
produce hydraulic pres- 
sure ...60 pounds not 
very quickly. Aluminum 
was Out; more pressure 
was needed. 


Eastern engineers fitted the requirements... 
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a pump of less critical material that built up 180 
pounds of pressure within the 6 seconds specified. 

For expert consultation on any extensive 
pumping need, put your problem up to our ca- 
pable engineers. We also specialize in pumps to 
be fitted in new equipment. Write for information 


EASTERN ENGINEERING COMPANY 


99 Fox St., New Haven, Conn. 


We are happy to consult on any pumping problem, al- 
though we may furnish equipment only to high priorities. 








STA-WARM \MBEES 
LAZY AND REBELLIOUS 
COMPOUNDS PERFORM 






@ Compounds that prove difficult 
with ordinary heating methods 
give in and do their best when 
scientifically heated in a Sta- 
Warm. The right temperature is 
quickly attained and constantly 
retained thereafter with automatic —Eicctie Spray Tank with 
thermostatic control, fixed or se-  sta-Warm Heating Unit 
lective. Sta-Warm construction and Control 
provides even distribution and 

low concentration of heat, elimin- 

ating uneven areas and hot spots—prevents spoilage of 
materials, insures uniform results at all times. 


Sta- Warm builds heaters of every type, size and shape, 
applicators, heated valves and hoses for heating, con- 
veying and distributing compounds. All are en- 
gineered to meet specific requirements. Investigate 
how Sta-Warm equipment can bring you new econ- 
omy, efficiency and uniformity of operation. 












































Electrically 
Heated 
Bib Cock 








a 
5 STA-WARM 


ELECTRIC CO. 
565_No. Chestnut St. 
Ravenna, Ohio 





Complete Equipment for 
Heating, Pouring, Conveying Compounds 










































































Soldering 


tr! er 
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The Sherman line of Sheet Metal Termirals, 
Seamless Round End Lugs, Fuse Clips, etc., 
includes hundreds of types, many of which 
are considered standard by government pro- 
curement agencies such as Air Corps, Signal 
Corps and Navy. 
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Sheet Metal 
Terminals 











Because these fittings are precision made and 
100°7, inspected, they insure fast, uninter- 
rupted production. 


























Write for catalog, or let our engineers figure 
on your special requirements. 


H. B. SHERMAN MFG. CO. Sg 
Battle Creek, Mich. “ee 


Clips 


for FAST PRODUCTION 

































































your EYE can DETERMINE 
MICRO-INCH MEASUREMENT... 


With ACME 
OPTICAL FLATS 
and 
MONOCHROMATIC 
LAMP... 


% In conjunction with 
your gage blocks, Acme 
Optical Flatsand Mono- 
chromatic Lamp make 
light-wave measure- 
ment simple and easy. 

Where glass optical flats are used to determine sur- 
face flatness, or where they are used for comparison 
measurement in connection with precision gage blocks 
light of a single wave length is required This is provided 
by the Acme Monochromatic Lamp. Its large bright 
working field avoids the necessity of exact placement 
of the work, and makes inspection easy and fast. Inter- 
ference bands can be seen on a relatively dull surface 
or through an appreciable air gap. This decreases 
scratching and wear of your glass flats as it is un- 
necessary to rub them down on the work to squeeze 
out the air film. 

Write for complete information and prices today! 


D ACME INDUSTRIAL CO. 


Standardized Jig ar 
Telephone MONioe At 22° 
207 N. Laflin St Chicago, III 





Makers of 








and water treatment materials. Book 


' ; also has diseys. 
sion Ol cleaning procedures, equipment involved, 
methods of handling. Odakite Products, Inc 
Thames St., New York, N. Y. 7 


and 
22 


DOUBLE CHAMFERED NUTS. | astening prod- 


ucts for specification by engineering-de ‘signers of 
craft, 


air- 
other 


embossing 
process from steel, br iSsS, and other metals double- 


nuts provide a dense, 


communications, marine, ordnance and 


equipment. Produced by a high-pressure, 


sided 
, MOst accurate 
tapping, and two identical surfaces to speed assembly 
by eliminating the necessity for orienting. Stocks in- 
clude nuts to AN specifications. Central Screw Co 
3503 Shields Ave., Chicago, Ill. " 


hard texture for 


JOBS FOR ZINC. Series of publications giving jn- 
formation about this multi-purpose metal. Description 
testing, and 
application in various forms to purposes of war and 
wartime products. New Jersey Zinc Company, 160 
Front St., New York, N. Y. 


of mining, milling, smelting, fabricating, 


COLLOIDAL GRAPHITE. For use in the assem- 


bly and running-in of mechanical parts. Purpose is to 
produce smoother contact surfaces, maintain tolerances. 
minimize friction-lost power and lubricant needs, reduce 
hearing temperatures, shorten break-in period, protect 
against failure of oil supply, cut corrosion, insure maxi- 
mum operating life for the product. Acheson Col- 


loids Corporation, Port Huron, Mich. 


HEAVY-DUTY 
fulfills 
remote 


SOLENOID CONTACTOR. 


Unit which \rmy Ordnance 


| > 1833! )] f« iT 


specification 
motor control in tanks, and is ap- 
plicable for similar high-current jobs. Contact and coil 
ratings are given together with operating data and 


general data on acceleration and vibration resistance, 


positional requirements, insulation, terminals, finishes, 
Weights 


with mounting facilities are here too. 


tric, 1615 W. Walnut St., 


ind cases. dimensions, and outline drawings 


Guardian Elec- 
Chicago, [Il]. 


DATA & TERMINOLOGY — COPPER s 
BRASS. = Sixth 


weights ot sheets, square feet, 


edition of handbook containi 
and linear feet of cop- 
various 


tubes, and 


per, brass, and alloy sheet, roll, and strip 
shapes of copper, brass, and alloy rods, 
wires \lso, general engineering data and conversion 
tables, and a comprehensive dictionary of technical and 
Revere Copper & Brass Inc., 


New York, N. Y. 


mill term definitions. 


230 Park Ave., 


Shows 


ALUMINUM-BRONZE GEAR ALLOYS. 


how breakage, deformation, excessive wear, flaking, and 


pitting of gear teeth may be minimized by a special 


CC; 
series of alloys, supplied in five grades with tensile 


strengths running from 60,000 to 105,000. psi. Used 
iY spur, spiral, bevel, and worm wheels, feed and ele- 


Centrifugal casting is recommended. 


onan Metal, Inc., Milwaukee, Wis. 


ting nuts. 


Offered for 


COPPER OXIDE RECTIFIERS. 


specification within various electro-deposition processes. 


ELEC AL. MANUFACTURING 
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CLASS 3.00 


Builders of military vehicles have 
learned that PROGRESSIVE fastenings 
meet war's demands and really stay 
W put. In WPB Class 3.00, as in 20 other 
Allocation Classifications, PROGRESSIVE 


The PROGRESSIVE MFG. CO 


pee: eM Wah A OS eres ce Sh a ed dk ae ae a 


ey 
# 


ew 


7 . 
» ACTUAL SIZE 
Duplicated in é ACTUAL Size 
and term- 
‘ ‘ inal assemblies is 
accuracy with illustrated, accu- 
in two planes with 
angles formed 
both flat and edge- 
a material horizon- 
No. 2 ‘“ ae tally and vertically. 
DI-ACRO Bender 
ity of '.” cold 
rolled solid steel 
bar or equivalent. 
can be duplicated with- Be - 2 
out dies, saving Man Hours Crs cw 
s ION MA‘ 
and Critical Materials and 
ery schedules. DI-ACRO 
Precision Machines — 
Shears, Brakes, Benders 
rod, tube, wire, mould- 
ing, strip stock: bi- 
metals, dielectrics, 
fiber slot insulation, 
frequency reeds, 
etc. 
“METAL DUPLICATING : 
WITHOUT DIES” 
; ; 
O’NEIL-IRWIN MFG. CO. 
309 8th Ave. S. 


” ' Ri Bus-Bar for panel 
2 planes to .001 . os 
rately duplicated 
BE DER wise, across the 
Ne. 2 has a carac- 
= 
Many electrical parts bt accumAcY witout O15 
helping to meet rush deliv- 
—form angle, channel, 
sensitized materials, 
oz \ ‘ 
Send for eee: ee eae 
Catalog — be ets : 
DPR _ 
Minneapolis, Minn. 
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Embodying 
an industrial 
“Four Freedoms” 


MORGANITE 


Top brush performance—efficient opera- 
tion in motorized applications—is ob- 
tainable with MORGANITE brushes. 
Taking the gigantic Victory power loads 
in their stride, these brushes emphasize 
freedom from excessive energy loss, free- 
dom from sparking, from noise, and 
from undue maintenance, 


For years a leader in peace-time pro- 
duction, MORGANITE brushes are now 
widely specified for military and naval 
equipment. The advantages embodied 
in these products are available for your 
essential work, too. 


WRITE FOR DATA BOOKLET 


The MORGANITE 30-page 
informative booklet is avail- 
able on request without ob- 
ligation. The correct type, 
body, material and applica- 
tion are described in detail. 


MORGANITE BRUSH CO. 


(eee 8? Se ia 


LONG ISLAND CITY, NEW YORK 
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The AGASTAT, an 
Electro-Pneumatic Relay 
Making or Breaking 
Electrical Circuits at 
Predetermined Intervals 















The sensitivity and high 
degree of accuracy of the 
AGASTAT is best illus- 
trated by a typical marine 
application which utilizes 
the diaphragm-type timing 
device. In lighthouses this 
type device consistently 
maintains a period of light 
flashes mm accordance with 
a predetermined setting ... 
at a rate of approximately 
30,000,000 a year. 


By a_ thu 
AGASTA 


= mit 
I pe S 





A line of six-volt units for 2000 amp. and less and 
; SS an 
12-volt units up to 1000 amp. By the arrangement of 
> . “ 0 
operators’ cabinets and power cubicles, control re 


: ce (uire- 
ments are reduced to a single on-off 


switch and Coarse 
and fine voltage dials. Hanson-Van Winkle-Mun 
ning Co., Matawan, N. J. 


INSULATING VARNISHES. No less than 45 
different varnishes recommended for baking impreg- 
nating, airdrying-baking impregnating, finishing, weal: 
ing, insulating, sticking, and core plating. Includes sug- 
gestions for specification, application and handling 
Drying times, solid content, base, solvent, and specific 
gravity factors reviewed. The P. D. George Com. 
pany, Saint Louis, Mo. 


ELECTRIC CONTROL. pH, temperature. acid 
strength, percent SO. and other operational factor reo- 
ulation by instruments. Alternative styles produce read- 
ings on straight or circular scales, records on strip 
charts or disks, or readings without records; but all 
with control by pre-set indicator. Throttling range ad- 
justment and droop-correction are provided and suitable 
signals can be added. Such primary elements as ther- 
mocouples, radiation-type detectors, electrical resistance 
thermometers, SO. cells, pH electrodes and conductivy- 
ity cells are discussed. Leeds & Northrup Co., 4907 
Stenton Ave., Philadelphia, Pa. 


CONTACTORS. List of mechanically and electric- 
ally held contactors designed for 24-hr. continuous and 
flashing duty, and automatic transfer switches to give a 
continuous source of supply for vital circuits with only 
V5 sec. break. Details involve ampere rating and 
number of poles with discussion of parts and principles 
of operation. Models can be open or enclosed, front or 
back connected. Zenith Electric Co., 152 W. Wal- 
ton St., Chicago, III. 


LOCKING CONNECTORS. Full cataloging of 
multi-style and size connecting devices. For 2, 3, and 
4 wire circuits. All units lock into contact position with 
a twist. Shown are numerous sizes of caps, connect- 
ors, flush bases, plugs, and receptacles of various ma- 
terials and for a large range of ratings. Polarizing, 
weather resistant, grounded, cord gripping and non- 
cord-gripping styles appear. Heavy duty locking con- 
nectors for high-cycle equipment are also listed in de- 


tail. Wiring Devices Co., Inc., Lexington, Ky. 


GOVERNMENT SPECIFICATION FIN- 
ISHES. Second edition of a comprehensive loose 
leaf booklet readily kept up to date as new sheets may 
be issued. Government specification finishes for Army, 
Navy and Federal services. Army group includes air, 
engineer, ordnance and quartermaster corps, chemical 
warfare service, arsenal specification and joint Army- 
Navy aeronautical requirements. Navy group includes 
general aircraft and aeronautical services. Specification 
sheets arranged to cover definition, color, thinning, ap- 
plication and drying time in detail. Egyptian Lac- 
quer Manufacturing Co., 1270 Sixth Avenue, New 
York, N. Y. 


ELECTRICAL MANUFACTURING 






Seal- 
sug- 
ling, 


cific 


acid 
reg- 
eac- 
trip 


all 


able 
her- 
ince 
tiv- 


907 
ric- 
and 
nly 

and 


les 


al- 









make stron ger 


COIL CORES 


Spiral W. nding 
INCREASES 
STRENGTH 


Precision method of spiral winding makes stronger Made to specifications, in continuous lengths of 















dielectric paper tubes for all electrical and mechan- _ finest dielectric Kraft, Fish Paper, Transparent Cellu- 
ical purposes. At the same time they are made lose, or combinations. Round, square or rectangular. 
accurate to dimensions ~-.002, have high insulat- Send for samples and prices. Write. 

ing characteristics and are extremely light in weight. Manufacturers of Precision Bobbins, Coil Forms and Spools 










STAR STEATITE 


Low loss bodies, meeting 
Grade G Specifications of 


ALL GOVERNMENT AGENCIES 


Extruded, Machined, Pressed 





There are many ways of choosing a transformer . . . there 
are even more ways of making one. But, the ideal transformer 
for a specific job doesn't just happen . . . it's designed. May 


we help you on your problem? 
é 


There is no substitute for engineering skill 


PORCE OMPANY 
41 MuirheadAve. TRENTON, N. J. 
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Corrected monthly, therefore always up-to-date, this index represents over 7000 product components and 


as offered readers by ELECTRICAL MANUFACTURING advertisers. 


Every effort is made to maintain the accuracy and completeness of this regular feature but the publisher assumes 
no responsibility for the listings or the absence of any under the different classifications. 






UIDE TO BUYING | 


MATERIALS - METALS - ELECTRICAL & MECHANICAL PARTS - EQUIPMENT . FINISHES 


Services 


Also use Advertisers’ Index just preceding back cover to refer to advertisements for further data. If the reader 


is then unable to find what he seeks, the suggestion is made that he write, 


Service, ELECTRICAL MANUFACTURING, and enlist his aid. 


telegraph or telephone the Director of Reader 





AIRCRAFT ELECTRICAL EQUIPMENT. 


See Specific Component Headings. 
ALLOYS, Aluminum 


Aluminum Co. of America, 2179 
burgh, Pa 

ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn 

— Wire & Cable Co., 25 Broadway, New York 
N 


xulf Bldg., 


Pitts 


Bunting Brass & Bronze Co., Toledo, O 
Johnson Bronze Co., 570 S. Mill, Newcastle, Pa 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a ZF 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
ALLOYS, Low Melting and Bismuth 


Cerro De Pasco Copper Corp., 40 Wall, New York, 
N. Y. ‘‘Cerromatrix,’’ ‘‘Cerrobend.’ 

ALLOYS, Magnesium 

Dow Chemical Co., Dowmetal Division, Midland, Mich 


*‘Dowmetal.’’ 
ALLOYS, Nitkel 


Carpenter Steel Co., The, Reading, Pa 
Driver-Harris Co., Harrison, N. J 
Hoskin Mfg. Co., Detroit, Mich. 


International Nickel Co., Inc., 67 Wall, New York, N. Y 
**Monel.”’ 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
a. = 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 

Jelliff Mfg. Corp., C. O., 10 Pequot 
Conn. 


ALLOYS, Zinc 


New Jersey Zinc Co., 


Ave., 


160 Front, New York, N. Y. 


“‘Horse Head Special.’’ 
ALUMINUM 
Aluminum Cx of America, 2179 Gulf Bldg., Pitts 


burgh, Pa 





Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown 1/4 size. 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 


OVO). 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


i A CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 


Southport, 





A 
A 


a 


American 
Revere Copper & Brass, 
N. Y 


Seymour Mfg. Co., 


Ui 
A 
B 


MMETERS, See Instruments. 
NGLE PLATES. See Plates & 
Surface. 
NODES, Nickel, 


Brass Co., 


Blocks, 


Brass and Copper 
Waterbury, Conn 


Inc., 230 Park Ave., New York, 


49 Franklin, Seymour, Conn. 


iylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 
SBESTOS PAPER. See Paper, Asbestos. 


ALANCING MACHINES. See Machines, 
Balancing. 


BATTERIES, Rechargeable 


Ke 


B 


vehler Mfg. Co Marlboro 


EADS, Insulating 


Mass. 






American Lava Corp., Chattanooga, Tenn. 

Corning Glass Works, Insulation Division, Corning, N. Y. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
Lavolain.’ 

Steward Mfg. Ce., D. M., Chattanooga, Tenn. 

BEARINGS, Ball and Roller 

Bear ( f Ame Lancaster, Pa 

Faft Bearir Co Ne Britair Cont 

H € Ball & Beari ( Ann Arbor, M 

McGill Mfg. Co Inc., Valparaiso, Ind 

Miniature Precision Bearings, Keene, N. H. (Minia- 
ture B and Pivot 

Ne Departure D f General Motors Corp Bristol, 
ivees 

Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car- 
tridge.’’ 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia Pa 

Timken Roller Bearing Co Canton, Ohio 

Torrington Co., The, 56 Field, Torrington, Conn 

BEARINGS, Needle 

McGill Mfg. Co., Inc Valparaiso, Ind 

Torrington Co., The, 56 Field, Torrington, Conn. 

BEARINGS & BUSHINGS, Bronze 

3unting Brass & Bronze Co., Toledo, O 

Chr er Corp Amplex Div. 6500 Harper Ave Detroit, 
M Oilite 

Jo 1 Bronze Co., 570 S. Mill, New Castle, Pa. 

Key ne Carbon Co., St. Marys, Pa 

PI ior Bronze Smelting Co., 2212 Washington Ave., 








liladelphia, Pa 








BEARINGS & BUSHINGS, Graphite 
Bunting Brass & Bronze Co., Toledo, O 
Cenera Electri Co Plastics Dept Section E-7, 1 
Plastics Ave Pittsfield, Mass 
Jot gronze Co., 570 S. Mill, Newcastle, Pa 
Mo ite Brush Co., Inc., 3304 48th Ave., Long Island 
City New York 
Richardson Co Melrose Park (Chicago), Ill. 
BEARINGS & BUSHINGS, Non-Metallic 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
( oO 
, tlectric Co., Plastics Dept., Section E-7, 1 
s Ave., Pittsfield, Mass 
Insular ¢ Dept. 21 196 Varick, New York, 
Lamicoid 
Vulcanized Fibre Co Wilmington, Del 
Co, Melrose Park (Chicago), Ill. 
it > Corp Oaks, Pa 
nas & Sons Co., The R., Lisbon, O 
zhouse Ele & Mfg. < East Pittsburgl Pa 
Wilmington Fibre Specialty Co., Wilmingtoy, Del 
BEARINGS & JEWELS, Instrument 
Per Pro t Corp 429 Ravenswood Ave Chi 
Ag I 
BELLOWS 
Cook Elec. ¢ 2700 Southport A Chica Il 
BIMETALS. See Metals, Thermostatic. 
BLADES, Fan. See Wheels, Blower and 


Fan 


BLOCKS, Pillow 

Faf B ( Ne B ain, ¢ 

Norma-Hoffman Bearings Corp., Stamford, Conn 

S.K.F. Industries, Inc Front & Erie Ave., Philadel 
phia, Pa ‘‘Rubber Flex.’’ 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 
BLOCKS, Terminal 

American Radio Hardware Co., 476 Broadway, New 
York, N f 

Arrow Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conr 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass 

Square D Ce 4041 N. Richards, Milwaukee, Wis. 





es 
BLOWER WHEELS. See Wh 
and Fan. 
BLOWERS, Armature 


Ideal Commutator Dresser Co., 1008 Par 
more, Ill. ark Ave., Sycs- 


BLUE PRINTING MACHINES. 


eels, Blower 


chines, Printmaking. See Ma- 
BOBBINS & SPOOLS, Coil. See Tubes 


Paper. 
BOLTS, NUTS AND SCREws, Machine 


American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, M 
Chandler Products Corp., Cleveland, Ohie. ; ; 


Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Elastic Stop Nut Corp., 2334 Vauxhall Road Union, 
. a , b 


Harper Co., H 


M., The, 2609 Fletcher, Chicago, Ml 
Non-ferrous & 


Stainless Alloys) 


International Screw Co., Detroit, Mich 

Lamson & Sessions Co Cleveland, Ohio 

Manufacturer Screw Product 212 W Hubbard st 
Chicago, Ill 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 

Ohio Nut & Bolt Co., 612 Front, Berea, 0 

Parker Co., Charles, The, Meriden, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, III. 


Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
x. = 


Ryerson & Son, Inc., Jos. T., Chicago, Il. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


Southington Hardware Mfg. Co., The, Southington, Conn. 
Whitney Screw Corp., Nashua, N. H 
BOLTS, Stove 
American Screw Co 
Central Screw Co. 


Providence, R. I 


3519 Shields Ave., Chicago, Il. 


Chandler Products Company, Euclid, Ohio 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn 

Harper Co H M 2609 = Fletcher Chicage I 
Non-ferrous & Stainle Alloys) 

International Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, Ohio 

Manufacturers Screw Product 212 W Hubbard St 
Chicago, Hl 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 


Parker Co., Charles, The, Meriden, Conn. 
Parker-Kalon Corporation, 198 Varick, New York, N. ¥ 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Manufacturing Company, Chicago, Tl. 
Progressive Mfg. Co., Torrington, Conn. 

tepublic Steel Corp., Cleveland, Ohio 


Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
N f 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof, Inc 2501 N. Keeler Ave., Chicago, I 


Southington Hardware Mfg. Co., The, Southington, Conn 


Whitney Screw Corp., Nashua, N. H. 
BRANDING . 
Markem Machine Co., 42 Emerald St., Keene, N. H 
Rogan Brothers, 2001 S. Michigan Ave., Chicago, Ill 
(for plastics). 


BRASS, BRONZE AND COPPER 





American Brass Co Waterbury. Conn 

American Nickeloid ¢ Peru, Pre-finished B 
Sheet 

Bristol Brass Corp., Bristol, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave 


Philadelphia, Pa ’ 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 

N. Y 

Western Cartridge Co. 
Il 

BRIDGES, Resistance. 

BRONZE BARS, Solid and Cored 

Bunting Brass & Bronze Co., Toledo, Ohio. 

Johnson Bronze Co., 570 S Mill, Newcastle, Pa. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

BRONZE SHEETS. 
Copper. 

BRUSH SEATERS. 
tator Brush. 


(Brass Mill Div.), East Alton, 


See Instruments. 


See Brass, Bronze and 


See Seaters, Commu- 
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WIRE FORMS — SMALL STAMPINGS 








213 SOUTH STREET, STAMFORD, CONN. 


WH 


WHE 


MERCURY SURFACE Ae % INGER amp.—any voltage or fre- 
ENERGIZED Z ae quency. Immediate Delivers 
SOLENOID | 


N ENERGIZED 


FEBRUARY 1943 


RAYMOND MANUFACTURING CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


CORRY, PENN. 


‘‘ESCO’’ AT WAR! 





ARMY-NAVY “E” Awarded for excellence in 


production of motors, generators, motor-generators, 
rotary converters, etc. 


TWENTY-FOLD INCREASE jn production of 


our regular product for war purposes. 


OVER 90% OF OUR EMPLOYEES subscribing 
over 10°;, of their earnings to Victory Bonds and 
Stamps. 


ELECTRIC SPECIALTY CO. 
























DURAKOOL wet. 


for ‘‘Slow operate, 
quick release”’ 


A hermetically sealed mer- 
cury time relay providing 
any desired combination of 
delayed or quick closing or 
opening of contacts. Inert 
gas under pressure cools and 
: quenches arcing. Fully pro- 
URFACE.._ tected against dust, dirt, 

: moisture and explosive 
fumes. Capacities up to 75 







MERCURY 


J DURAKOOL, inc. 


1010 Main St., Elkhart, Ind. 


Prompt Shipment from 10 Strategically-Located 


Steel-Service Plants...Principal products include—Alloy 
Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 




















What's New? 


* HERE ARE ACME’S LATEST 
CONTRIBUTION TO INDUSTRY'S 
WAR EFFORT 





ISOLATING 
TRANSFORMER 
For use wherever radio, com 
munication or other type of 

trical equipment must be 
ted with complete freedom 
from outside _ interference 
hielded secondary windings 
and shielded secondary cable 
solate primary fluctuations and 
terference Write for details 








SPECIAL WELDING 
TRANSFORMER 


This is an evample of Acme’s Engineering 
rn 


ingenuity. Designed for special welding 
application this unit operates from 115 
volt, 60 cycle primary, provides secondary 
of 1600 amperes, 0.75 volt. If you have 
8 special voltage control problem, or an 
application requiring transformers of un 
usual characteristics but with high per- 
formance, then get in touch with Acme 
Now! 


Aeme-<}> Fleetric 


35 WATER ST. 
CUBA, NEW YORK 
























BRUSHES, Commutator 
= Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


1. 
General Electric Co., Schenectady, N. Y. 
Keystone Carbon Co., Inc., St. Marys, Pa. ‘‘Equaload.”’ 
Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, BM. %. 


Pure Carbon Co., 1909 Nobrac, St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Drill & Jig 

Acme Industrial Co., 207 N. Laflin, Chicago, Il. 

BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 

CABINETS & BOXES, Stamped, Metal 

Cole Steel Equipment Co., 349 Broadway, New York, N. Y 

—e Products Corp., 3262 49th, Long Island City, 
a 


CABLE, Armored 
ne Wire & Cable Co., 25 Broadway, New York, 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 

CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

—— Wire & Cable Co., 25 Broadway, New York, 
N 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 


General Elec. Co., Schenectady, N. Y. *““Glyptal,”’ 
“*Versatol.”’ 
General Elec. Co., Appliance & Merchandise Dept., 


Bridgeport, Conn. 
Rockbestos Products Corp., 782 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 
CABLE, Microphone, Speaker & Battery 


Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 


Belden Mfg. Co., 4633 W. Van Bureu, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

ow Auto-Lite Co., The, Wire Div., Port Huron, 

ich. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Roebling’s Sons Co., John A., Trenton, N. J. 

CABLE, Thermostat 

— Wire & Cable Co., 25 Broadway, New York, 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester. Mass. 

General Elec. Co.; Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Rockbestos Products Corp., 782 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J. 

CABLE, Varnished Fabric 

——e Wire & Cable Co., 25 Broadway, New York, 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Roebling’s Sons Co., John A., 

CADMIUM PLATING 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 

CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 

CAPACITORS. See Condensers. 


renton, N. J. 


CASTINGS, Aluminum 
Aluminum Co. of 
burgh, Pa. 


America, 2179 Gulf 


Bldg., Pitts- 





Pure tungsten contacts manufactured to 
your blueprint specifications. 

Interested manufacturers can obtain samples 
for testing. 

When inquiring, send sketch or blueprint 
showing all essential dimensions. 


GENERAL TUNGSTEN 


MANUFACTURING CO.. INC. 
500— 23rd ST., UNION CITY, N. J. 


MAGNETIC VALVES 


to control electrically the 
flow of 


Air—Gas—Oil—Brine 
Hot or Cold Water, etc. 


Send for Catalog 


MAGNATROL 
VALVE CORP. 


56 Beekman St. 
NEW YORK, N. Y. 
















CASTINGS, Brass, Copper & Bronze 


See also Castings, Phosphor, Bronze.) 

Howard Foundry Co., 4900 Bloomingdale Rd., Chicago, 
Ill 

CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 


*‘Dowmetal.’”’ (Magnesium Alloy.) 


Norlipp Co., The, 556 W. Congress, Chicago, Ill. 

CASTINGS, Iron and Steel 

Saginaw Malleable Iron Div., General Motors Corp., 
Saginaw, Mich. 

CASTINGS, Magnesium. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 


*‘Dowmetal.”’ 
Howard Foundry Co., 
Il 


CASTINGS, Nickel and Nickel-Alloy 
Driver-Harris Co., Harrison, N. J 
International Nickel Co., Inc., 67 
N. Y. “Monel.” 


CASTINGS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, Newcastle, Pa. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


CEMENT, Commutator 


Ideal Commutator Dresser Co., 
more, Ill. 


4900 Bloomingdale Rd., Chicago, 


Wall, New York, 


1008 Park Ave., Syca- 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N : 

CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co 2725 Cory Ave Akron, O. 


American Lava Corp., Chattanooga, Tenn 


Louthan Mfg. Co., East Liverpool, O. **Elemite.”’ 
“*Steatite 
Mycalex Corp. of America, 60 Clifton Blvd., Dept. 8N, 


Cliftor N. J 
Square D Co., Peru, Ind. 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 
Thomas & Sons Co., R., Lisbon, O 
Westinghouse Elec. & Mfg. Co., East 
“*Prestite.’ 


CHAIN, Bead 
The Bead Chain Mfg. Co., 


CHOKES. See Transformers. 
CIRCUIT BREAKERS 


Pittsburgh, Pa 


Bridgeport, Conn. 


Adam Elec. Co., Frank, 3650 Windsor Pl., St. Louis, 
Mo 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Co The, Newburyport, Mass. 

General Elec. Co., Schenectady, N. Y. 

General Elec. Co., Appliance & Merchandise Dept., 


Bridgeport, Conn. 
Heinemann Circuit Breaker Co., 
**Re-Cirk-It.”’ 
Littelfuse, Inc., 
Square D Co., 6060 
Ward Leonard Elec. Co., 34 South, Mt 
Westinghouse Elec. & Mfg. Co., E. 


CLEANING COMPOUNDS. 
pounds, Cleaning. 
CLIPS AND MOUNTINGS, Fuse 


Chase-Shawmut Co., The, Newburyport, Mass. 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 


99 Plum, Trenton, N. J 


4753 Chicago, Tl. 


Mich 
Vernon, N. Y. 
Pittsburgh, Pa. 


See Com- 


Ravenwood Ave., 
Rivard, Detroit 


Dante Ele Mfg. Co., Bantam, Conn. 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Iisco Copper Tube & Products, Inc., Station ‘‘M’”’ 
Cincinnati, (Mariemont) O. 

Jefferson Electric Co., Bellwood, Ill. 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III. 
Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I. 


Sherman Mfg. Co., H. B., Battle Creek, Mich 

CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 

Endurette Corp. of America, Cliffwood, N. J 

General Electric Co., Section M-622-12. Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. Vartex Varslot 

Irvingt Varnish & Insulating Co., Dept. 56, Irvington, 
N. J 

Mica Insulator Co Dept. 21, 196 Varick, New York, 
a = **‘Armatite,’ Empire.”’ 

N. J. Wood Finishing Co., Woodbridge, N. J 

Owens-Corning Fiberglas Corp., Toledo, O 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

CLOTH, Tracing. See Drafting Room 
Materials. 

CLUTCHES 


Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. ¥ 


COIL (Coils) 


Armature and Field. See Coils. 

Bobbins See Tubes, Paper. 

Driers and Impregnators See Ovens, Industrial 
Electromagnets See Coils. 

Impregnators, Vacuum. See Ovens, Industrial. 
Induction See Coils. 

Resistance See Units and Elements. 


Spools 


See Tubes, 


r Paper 
Winders and Spreaders. 


See Winding Machines, Coll 


COILS 

Acme Wire Co., New Haven, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York 
me ee 


Berea Rd., Cleveland, Ohio 
Winsted, Conn. 


Cuyahoga Spring Co., 10322 
Dano Elec Co., 93 Main, 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Doyle, Inc., James W., 2734 North Pulaski Road, Chi- 
cago, Ill 





Electric Auto-Lite Co., The, Wire Diy 


Mich. e ( c 
Electro Units Supply Co., 4203 F . 

ect Full Tton Ave., hi az0, 
General Elec. Co., Scher ectady, Nu Y 


Lafayette Radio Corp., 901 , . 

Ll. W. Jackson Bivd., Chicage 

Millen Mfg. Co., Inc., : 
Mass. 

Nothelfer Winding Laboratories, 


Trenton, N. J. 


James, 150 Exchange, Malden 


110 Albermarle Ave. 


Roebling’s Sons Co., John A., Trenton, N 
Smith Mfg. Co., Nathan R.. 105 Praag? 
Pasadena, Cal. Pasadena Ave,, 8. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, p 

COIL WINDING MACHINES. See wing, 
Machines, Coil. S. See Winding 

COLLETS 

Precision Collet Co., 265 Canal, New York, N Y 

COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 


Ideal Commutator Dresser Co., 100 D 

more, Ill. 8 Park Ave., Syeg. 
COMPOUNDS, Cleaning & Paint Strippj 
Oakite Products, Inc ISH Thame New York nye 


CONDENSERS, Electrolytic Filter 


Aerovox Corp., New Bedford, Mass. ‘“ » 
Deutschmann Corp., Tobe, Canton om “—. : 

Tobe." uggin,’ 
General Elec. Co., Schenectady, N. Y 
Industrial Condenser Corp., 1725 W. No 

° (ae - Nort 

cago, Il. 2 om Cht- 

Lafayette Radio Corp 901 W 


fay Jackson Blvd., Chicago, 


Mallory & Co., Inc., P. R., Indianapolis Ind 
Sprague Specialties Co., North Adams, Mass ; 
Westinghouse Elec. & Mfg. Co., East Pittsburgh Pa 


CONDENSERS, Fixed 


Aerovox Corp., New Bedford, Mass. 

Deutschmann Corp., Tobe, Canton, Mas Micranol * 
Tobe Pluggin Filtermite.’’ Micranol, 

General Elec. Co., Schenectady, N. Y 


Industrial Condenser Corp., 1725 W. North Ave., Chicago 


Lafaye tte 
Tl 
Mallory & Co., 


Radio Corp., 901 W. Jackson Blvd., Chicago 


Inc., P. R., Indianapolis, Ind. 


Polymet Condenser Co., 699 E. 135th, New York, N Y 
Solar Mfg. Corp., Bayonne, N. J. aie 
Sprague Specialties Co., North Adams, Mass. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONDENSERS, Variable 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass. P 


CONNECTORS, Solderless 

Aircraft-Marine Products, Inc., 286 N. Broad, Eliza- 
beth, N. J. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
1008 Park Ave., 


Detroit, Mich. 
Waterbury, Conn. 


Ideal Commutator & 
Sycamore, III. 

Square D Co., 6060 Rivard, 

Waterbury Button Co., The, 


CONNECTORS, Wire 


Dresser Co., 


— Elec. Co., Frank, 3650 Windsor Pl., St. Louis, 

DLO. 

Aircraft-Marine Products, Inc., 286 N. Broad, Eliza- 
beth, N. J. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
Mi. Ss 

Cannon Elec. Development Co., Los Angeles, Calif. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, III. 

Ilsco Copper Tube Products, Inc. Station “M’’, Cin- 
cinnati (Mariemont), O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


Krueger & Hudepohl, Third & Vine, Cincinnati, 0. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Til 

Morganite Brush Co., Inc., 
chy, BH. Ff 


CONTACTS, Metallic 
Molybdenum, Platinum. 
Alloys 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Brainin Co., C. S., 233 Spring, New York, N. ¥ 


3304 48th Ave., Long Island 


Silver, Tungsten, Special 


Callite Tungsten Corp., 547-39th, Union City, N. J. 

Cleveland Tungsten, Inc., 10200 Meech Ave., Cleveland, 
0. 

Fansteel Metallurgical Corp., North Chicago, Il. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 


502 23rd, Union City, N. J. 
Pittsburgh 


General Tungsten Mfg. Co., 
Gibson Electric Co., 8349 Frankstown Ave., 
(21), Pa. ‘‘Gibsiloy.’’ 
Keystone Carbon Co., St. Marys, Pa. 
Makepeace Co., D. E., Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Metroloy Co., Inc., 57 E. Alpine, Newark, N. J 
Wilson Co., The H. A., 105 Chestnut, Newark, N. J. 


CONTROLLERS, Motor 
(See also Rheostats, Motor 

Allen-Bradley Co., 1309 S. First, 

American Gas Accumulator Co., Electrical 
beth, N. d 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

Chase-Shawmut Co., The 

Dunr In Struther 


Control.) 
Milwaukee, Wis. 
Div., Elizs- 


Industrial Control 
Newburyport, Mass. 


1221 Arch St., Philadelphia, Pa. 
Moline, Ill. 


Eagle Signal Corp., 
Electron Equipment Corp., Palm Springs, Cal. 
Furnas Elec. Co., 300 McKee, Batavia (Drum). 


General Electric Co Schenectady, N i 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
Square D Company, 4041 N. Richards, Milwaukee, Wis. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥. 
Westinghouse Elec. & Mfg. Co., Dept. 7 N, East Pitts- 


burgh, Pa 


ELECTRICAL MANU FACTURING 











Huron, 


hicago, 


hicago, 


falden, 


alden, 


Eliza- 
York, 


Ave., 


Auis, 
sliza- 


York, 


Ohio 
and 
Syca- 
Cin- 
Ti. 


cero, 


land 


ecial 


Folding DOUBLE Cupped Washer Lugs 


With and Without Wire Grip—Small and Large Screw Holes 





Solid Wire— Oo Screw Hole—Standard Stranding 


Series 
No. 1055 
Without 
Wire Grip 
SNGLE CUP ate C6 © ©} 
SetiesNo. 1055B ; 


* = FOR BULLETIN 8D * 











KRUEGER & HUDEPOHL 


Third and Vine Sts. - + + CINCINNATI, OHIO 














SINCE 1873 


* Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample. 
* Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 

* Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money. 


THE R. THOMAS & SONS CO. 


LISBON, OHIO 
NEW YORK a BOSTON bs 





CHICAGO 






FEBRUARY 1943 











UNIFORM ACCURACY VITAL 
IN TRANSFORMERS, T00 


Accuracy is more than a matter of design and con- 
struction—transformer accuracy and dependability 
of performance can only be assured when experi- 
ence, specialized design engineering, modern 
manufacturing facilities, trained and skilled em- 
ployees are combined in one organization. 


From the earliest days of radio and communica- 
tion systems, Jefferson Electric has specialized on 
transtormers—working in the field, anticipating the 
requirements and new developments. Jefferson 
complete testing, experimental and engineering 
research laboratories leave nothing to chance. 
Modern manufacturing facilities with 250,000 
square feet of space, and skilled craftsmen insure 
the uniform accuracy and dependability of per- 
formance that users associate with Jefferson Electric 
Transformers. 


Jefferson Electric Line Includes Transformers for : 


Radio Receivers, Televisors, Amplifiers;—Com- 
munication Systems; Power Circuits; Luminous 
Tube and Cold Cathode Lighting; Mercury and 
Fluorescent Lamps; Ignition; Signal Systems; 
Control Circuits. 


The specialized experience of Jefferson Electric 
engineers can be put to work for you—to save your 
time and insure the correct selection of the trans- 
formers you need. JEFFERSON ELECTRIC 
COMPANY, Bellwood (Suburb of Chicago), 
Illinois. Canadian Factory: 60-64 Osler Ave., 
W. Toronto, Ont. 
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CONTROLS, Electronic 
Electron Equipment Corp., Palm Springs, Cal. 


Angeles, Cal. 
General Elec. Co., 
Instrument Specialties Co., Inc., 
Photoswitch, Inc., 21 Chestnut, 
R.C.A. Mfg. Co., Inc., 
Ward Leonard Elec. Co., 
Westinghouse Elec. 

burgh, Pa. 


Schenectady, N. Y. 

Little Falls, N. J 
Cambridge, Mass 
Camden, N. J 


Newark, N. 


and Pressure 

(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 
Barber-Colman Co., Rockford, Il. 


Fenwal Incorporated, 10 Main, Ashland, Mass 
General Elec. Co., Schenectady, N. Y 
H-B Elec. Co., Inc., 2503 N. Broad, 
Jefferson Elec. Co., Bellwood, Il. 


Mercoid Corp., 4217 Belmont Ave., 

Minneapolis-Honeywell Regulator Co., 
S., Minneapolis, Minn. 

Spencer Thermostat Co 112 Forest, Attleboro, Mas 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitt 
burgh, Pa. 


CONVERTERS, Rectifier. 
CONVERTERS, Rotory. See Motors. 


COPPER, Beryllium 

American Brass Co., Waterbury, Conn. 
Driver Co., Wilbur B., Newark, N. J 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


COPPER, Oxygen-free High Conductivity 


Chicago, Til 


American Brass Co., Waterbury, Conn. 


CORD, Flexible, Heater, 
Heavy Duty Cords 
(See also Cable, Heavy Duty; 
Insulated) 
American Steel & Wire Co., 


land, O. (United States Steel Corp. Subsidiary.) 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., 
Driver Co., Wilbur B., Newark, N. J 
Mich. 
General Elec. Co., 
Merchandise Dept., 
Holyoke Wire & Cable Corp., 
Zockbestos Products Corp., 782 Nicoll, New Haven, Cor 
Roebling’s Sons Co., John A., Trenton, N. J 
CORD SETS. See Plug & Cord Sets. 
CORDS, Resistance Line 
Boston Insulated Wire & Cable Co., 
Clarostat Mfg. Co., Inc., 285 N. Sixth, 
General Elec. (« Section Q-1222-12. Appliance ar 
Merchandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 
Ohmite Mfg. Co., 4805 Flournoy, 


Section Y-721-12. 
Bridgeport, Conn 


Chicago, Il. 


We specialize in 
PRECISION CUT 
GEARS of all types 


Send us blue prints or ot] er 
specifications and get our 
prices on your require- 
ments. 


SPRINGFIELD 


INSULATION 


VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 


TAPE 








SLOT 


VARNISHED 
a CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


PA ee | 1105 Leoder ilding 
ea Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 








Emby Products Co., Inc., 1800 W. Pico Blvd., Los 


34 South, Mt. Vernon, N. Y 
& Mfg. Co., Dept. 7-N, East Pitts 


Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 


CONTROLS AND VALVES, Temperature 


Industrial Control 
Continental Elec. Co., 903 Merchandise Mart, Chicago, Ill 


Philadelphia, Pa 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y 


2810 Fourth Ave., 


See Rectifiers. 


Scomet Engineering Co., 420 Lexington Ave., New York 
i we 
COPPER, Thin-Sheet (Electro-Deposition) 


Lamp, Radio and 
Flexible Leads; Wire 
Rockefeller Bldg., Cleve- 
—_ Wire & Cable Co., 25 Broadway, New York, 
Dorchester, Mass 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Appliance and 


**Deltabeston.’’ 
710 Main, Holyoke, Mass 


Dorchester, Mass 
Srooklyn. N. Y 


710 Main, Holyoke, Mass. 


Rockbestos Products Corp., 782 Nicoll, New Haven, Conn. 


GEARS FOR VICTORY BY 
2 ek he 


a LULL 
WI es OSL 








PAPER 






CORES, Resistor and Resistance Coil 
Akron Porcelain Co., The, Akron, O 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., 937 Grant, Akron, O 
General Elec. Co., Schenectady, N. Y 
Louthan Mfg. Co., East Liverpool, O. 
Star Porcelain Co., 41 Muirhead Ave., 
“‘Thermolain,’’ ‘‘Lavolain.’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CORES, Transformer. See 
Magnetic. 

COUNTING DEVICES 

Durant Mfg. Co 1962 North Buffum, Milwaukee, Wis 
“*Productimeters.’’ 

Veeder-Root, Inc., 


Trenton, N. J 
**Lavite.’ 


Laminations, 


Hartford, Conn 
COUPLINGS, Flexible 


Certified Flexible Couplings, 369 Lexington Ave., New 
York, N. Y¥ 

Cullum Wheel Co., 1352-E Atgeld, Chicago, Ill 

Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. Y 


James Mfg. C D.O 1140 W Monroe, Chicago, Il 

Lord Mfg. Co., Erie, Pa (Bonded Rubber) 

Lovejoy Flexble Coupling Co., 5020 W. Lake, Chicago 
Til. 


Richardson Co., Melrose Park (Chicago), Il. 
Torrington Mfg. Co., Torrington, Conn 

Westinghouse Ele & Mfg. Co East Pittsburgh, Pa 
CUPS, Oil and Grease 


Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago 
Ml. 

Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

CUTOUTS 


Chase-Shawmut Co., The, Newburyport, Mass 
Jefferson Elec. Co., Bellwood, Ill. 
Westinghouse Ele & Mfg Co East Pittsburgh, Pa 


DECALCOMANIAS 


‘Shawmut 


Meyercord C The, 5323 W. Lake, Chicago, Il. 

DIALS 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chicago, I! (Cerami Decorated Glass & Metal) 

Lafayette R Cor a \ Jackson Blvd Cl age 


Mica Insulator Co Dept 21, 196 Varick, New York 


Millen Mfg. Co., Inc., James, 150 Exchange, Maiden 


Pennsylvania P Cory 502 Liberty Ave., Pitts 
Pa 
DIE-CASTINGS. See Castings, Die. 
DIES, LAMINATION 
Stein & Co., Wm. P., 424 St. Paul, 
DOWEL PINS. See Pins, Dowel. 
DRAFTING ROOM MATERIALS 
Arkwright Finishing Co., Providence, R. I 
Br ning Co., In Charles, 100 Reade, New York, N. Y¥ 


Holliston Mills, Inc., Norwood, Mass **Micro- Weave 
Keuffel & Esser Co., Hoboken, N. J 


Rochester, N. Y 





Ozalid Products Div General Aniline & Film Corp.. 
Ansco Rd., Johnson City, N. Y (Materials for White 
prints.) 

Post Co., Frederick, Box 803, Chicago, Il 


DRIVES, Machine Tool 

Cullman Wheel Co., 1352-E. Atgeld, Chicago, II 
Lima Eectric Motor Co., Lima, Ohio 

Master blectric Co., 126 Davis, Dayton, O 

R e | & Engineeri ( 1088 Ivanhoe Kd 
Cleveland, O 

Westinghouse Elec. & Mfg. Co., East 
DROP FORGINGS 

The National Lock Washer Co., Newark, N. J 


DRYERS, + arg ag Vacuum 

Stokes Machine Co., F , 5996 Tabor Rd., Olney, P. O 
Philadelphia, Pa 

DRYERS, Infra-Red. See Infra-Red Equip 


ment 


eee CONTACTS. See Contacts, 


Met: 


ELECTRICAL SHEETS. See Sheets, 


trical 


ELECTRONIC CONTROLS. See Controls, 


Electronic 


ELECTRONIC PARTS. See Specific Head- 


ELECTRONIC TUBES. See Controls 


tronic 


ELECTROPLATING EQUIPMENT 

General Ele Co., Appliance & Merchandise Dept 
Bridgeport, Conn 

Green Ele Co., Ir W, 130 Cedar, New York, N. Y 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


Elec- 


, Llec- 


ENAMELS. See Finishes. 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigar 


Ave., Chicago, Il. 
EYELETS 


American Brass Co., 
Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 

Waterbury Button Co., The, Waterbury, Conn 


Waterbury Brass Goods Branch 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 

FASTENINGS. See Bolts, Nuts, Screws, 
Washers, etc. 

FELT 

American Felt Co., Inc., Glenville, Conn 

Western Felt Works, 4031-4119 Ogden Ave., Chicago, Ill 

FERRULES 

American Brass Co., Waterbury, Conn 

Patton-MacGuyer Co., 17 Virginia Ave., Providence 
B. £ 





tevere Copper & Brass, Inc., 230 p 
a ) Park Ave., New York 
Waterbury Button Co., The, Waterbury Conn : 
FILTERS, Radio Interference. «.. { 
densers. "ee Con. 


FIBRE, Phenol. See Plastics 
FIBRE, Vulcanized 


(Sheet and Rod, Gaskets Washers 
Products: see also Tubing Vuleanized Fib nine 
re.) 


buer Ce a. 9-11 Evans P Hillside N 
Insulation Manufacturers Corp., 565 Ww. W J 
; Ashington 


Blivd., Chicago, I] 
Mica Insulator Co., Dept. 21, 196 yY; : 
XN ¥ 6 Varick, New York 


Screw Mac 


National Vulcanized Fibre (Co 

Peerless,’ Vul-Cot.’ : 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Ele & Mfg. Co 
Wilmington Fibre 


Wilmington, Del 


; East Pitts 
Specialty Co., Wilmingtae™ a 
to e 








““Fyberoid,’’ ‘‘Ohmoid.”’ 
FINISHES 

(Paints, Lacquers, Enamels.) 
Alrose Chemical ¢ Providence, R. | Jet ¢ 
Aluminum Company of America, 2179 Gut Ri 

ion nerica ’ Guif Bldg., Pits. 
Ault & Wiborg Corp Dept. E.M.N oe cha . 

York, N. Y Polymerin.”’ socihiec Varick, New 
Dolph Cc Jolin ¢ 168 Emmett St Newark N 
Dow Chemical Co., Midland, Mich 3 
Egyptian Lacquer Mfg. Co., The, 1270 § : 

York, N. Y. — HE 
Heatbath Corp., Indian Orchard, (Sprin T 
Maas & Waldstein Co., Newark, N. J. eo Mats 
Westinghouse Ele & Mfg. Co East Pitts com P G a 

, a. 
FLEXIBLE LEADS AND WIRING HAR - 

NESSES ; ins 
Alden Products ¢ 186 N. Ma Brockton, M to 
Anaconda Wire & Cable Co., 25 Bros ne 

eons > Broadway, New York, ment 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, 1) 

Blecte! Insulated Wire & Cable Co., Dorchester, Mass Wi 
tlectric Auto-Lite Co., The Wire Div., Port Horn, ire 

Mich - 1 Eee, 

General Ele ( Section Q-1222-12 A i na i 

Merchandise Dept., Bridgeport, Conn eotienee wns tubin 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass toler 
FLUORESCENT SOCKETS. See Sockets a 

Lamp. os radii. 
FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 

FREQUENCY CHANGERS. See Motors. 

FURNACES, Heat Treating 

General Elec. Co., Schenectady, N. Y 

FUSE METAL. See Aluminum also Zine 
FUSES, Enclosed 

Chase-Shawmut Co., The, Newburyport. Mass. “Shaw. 
mut,”” ‘“‘Shur-Lag,’’ ‘““Therm-A-Trip.” 

Dante Elec. Mfg. Co., Bantam, Conn 

General Ele ( Section Q-1222-12 Appliance and 

Merchandise Dept., Bridgeport, Conn ' 
Jefferson Electrie Co., Bellwood, Il. 

Lafayette Radio Cory 101 W. Jackson Blvd, ¢ 

I} 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III, 
Trico Fuse Mfg. Co., Milwaukee, Wis 

Warren Lat ‘ Warre Da 

Westinghouse Ele & Mfg. Co., East Pittsburgh, Pa. 
FUSES, Potential 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ii} 
Westinghouse Ele & Mfg. Ce East Pittsburgh, Pa 
GASKETS, Felt. See Felt 

GASKETS, Fibre. See Fibre, Vulcanized. 
GASKETS, Rubber 

Acadia Synthetic Products Div., Western Felt Works 

4031-4119 Ogden Ave., Chicago, Il 
Garlock Packing Co Palmyra, N. Y 
Vietor Mfg & ¢ ket ¢ P. O. Boz 1333, 5750 N 

Roosevelt Rd., ¢ ago, Ill. 

GAUGES, Air Gap 

Ideal Commutator Dresser Co., 1008 Park Ave., &yca- 
more, Il. 

GAUGES, Dial 

Federal Products Cory Providence, R. I 

Lombard Governor Corp., 800 Mair Ashland, Mass. 
GAUGES. Vacuum 

1 Mc Via ct 

ee Sashina Pag F. J , 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa. 

GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W Medill Ave., Chicago, = 

Til 
James Mfg. Co., D. O., 1140 W. Monroe, Chicago, I! 

Perkins Bin hine & Gear Co., Springfield, Mass. \ 


Thompson Clock Co., H. C., Bristol, Conn. 

Westinghouse Ele & Mfg. Co East Pittsburgh, Pa. 

GEARS AND PINIONS, Non- Metallic 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
einnati, O 


Gear Specialities, Inc., 2650 W. Medill Ave., Chicago, 
Il 

General Electric Co Plastics Dept Se tion E-7 1 
Plastics Ave., Pittsfield, ‘Mase. ‘‘Fabroil,’’ ‘‘Textolite.’ 

James Mfg. ¢ D. O., 1140 W. Monr Chiecag 


Mica Insulator Co Dept. 21, 196 Varick, New Tet, 
i ‘‘Lamicoid.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
Perkins Machine & Gear Co., Springfield, Mass. 
Richardson Co., Melrose Park (Chicago), Ill. 
Synthane Corp.. Oak Pa 
Taylor Fibre Co., Norristown, Pa 
Westinghouse Ele & Mfg. Ce 
Wilmington Fibre Specialty Co., 
“Ohmoid.’ 
GEAR MOTORS. See Motors. : 
GEAR STOCK, Laminated. See Plastics 
also Gears & Pinions, Non-Metallic. 
GENERATORS. See Motors also Plating 
Generators. 
GLASS 
(See also Tubing & Sleeving, Saturated.) é 
Corning Glass Works, Insulation Div., Corning, N. Y. 


East Pittsburgh, Pa. 
Wilmington, Del. 


ELECTRICAL MANUFACTURING 
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- CORROSION 
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— THE POSITIVE ANSWER TO SHIELDING 


9 ate 
rene 


“a i ELECTRICAL PICKUP 


rgh Pa. 
mn, De} 


naa Guarantees complete protection against breakdown due 
ies to insulation failure or condensation. Assures your equip- 
"Yor ment longer life. 


» 
, Mass, 
Huron 


Wire or wires shielded by seamless aluminum or copper 
tubing with outside diameters that can be held to closest 
» Mass tolerances and any wall thickness. Permits bends of sharpest 
radii. Write or wire today for complete information. 


ckets, 


Zin 
o SPECIALISTS IN ACCURATELY DRAWN TUBING AND METAL SHIELDED WIRE 
“Shaw. Factory: 3824-26-28 TERRACE STREET - PHILADELPHIA, PA. 


PTTL See ee ee SALES OEPT 2957 214" ST, BAYSIDE, LI. MY 


JONES BARRIER 
TERMINAL STRIPS 


a. . A An ideal terminal 
h, Pa 4 adaptable to practi- 

cally every product. 
nized. | ” Bakelite Barriers pro- 


vide maximum metal 

to metal spacing. 

Prevent direct shorts 

from frayed wires at 

terminals. 6 SIZES 

Byce- meet every requirement. From °4’’ wide and 13/32” high with 
5-40 screws, to 214” wide and 144" high with 4’’-28 screws. 
Write today for information on complete line. 


HOWARD B. JONES 
P. 0 2300 WABANSIA AVENUE CHICAGO, ILL. 


No. 2-151 


_ |JAWS GRIP 
. LIKE A VISE 


cago, A mighty grip is 
7 4 exerted by the serra- 
lite.” tions in collar and 

tongue on the 


ILSCO 
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Solderless 
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% The Rogan deep relief branding process is 
today used extensively for marking plastic war 
parts. But, when peace comes, Rogan will again 
serve manufacturers of stoves, radios, electric 
irons, toasters, adding machines and other 
civilian products... 





Reserve 
POWER 


For Today’s Requirements 
and Tomorrow’s Needs 


Maybe you don't need relays to- 
day which will stand 15 g—and 
more—BUT build that reserve 
into your equipment today with 
the G-M Type 27 Relay. It is dis- 
tinctly a quality product with a 
super-efficient magnetic design. 
To illustrate, the characteristics 
of a typical relay, G-M specifica- 
tion Number12723, are: Accel- 
eration, 15 g—plus; Nominal coil 
voltage, 12 volts d.c.; pick-up, 
5 volts (.36 watt) at 20° C; Coil 
wattage at 12 volts d.c.; 2.8 watts; 
Contact pressure, 60 grams 
(double make — double break 
contacts); Contact Capacity, 20 
amperes at 30 volts d.c. (100 
ampere inrush); Temperature 
rise 21°C. at 12 volts d.c. Write 
for further information. 
FREE samples of the above relay 
will be furnished relay users 
if request is accompanied by priority 
of AIK or better. Request 


specification No. 12723. 
G-M Laboratories, Inc. 
4310 North Knox Avenue 


Chicago, Hlinois, U.S 








ROGAN Deep Relief 


Branding on Plastics 
SAVES TIME—COSTS LESS 
than Engraving 





will help cut their costs 


and get them on the market sooner. 


Rogan branding, used instead of slower, 
costly engraving, provides lettering, gradua- 
tions or other impressions on plastic parts that 
are fused into the material for permanence .. . 
equal to molded or engraved markings. 

Because Rogan can MOLD and BRAND 
your plastics, it will pay you to get complete 
information on this COMBINATION money- 


saving service. 


Write now about your present War plastics and future Peace products 


York, wedged-in wires. 
Even pressure and MAIL THIS COUPON TODAY 
= ct ft = a 
ever present over the | Please send sample and new 32-page 
curve of the conduc- ! illustrated catalog. 
Pa. tors. Drawn from cold- | 
Del. worked copper in | Firm Name 
our own plant. Name 
stics Cut wiring costs. No 
special tools needed | Anan 
ting sc aimeiateti heated nial iaaaianaaaa | 
ILSCO COPPER TUBE AND PRODUCTS CO. 
CINCINNATI, OHIO 
iE 
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ROGAN BROTHERS 


2001 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS 
LE CLINE CSET LT 



























NALCO 


Infra-Red Ray Lamps 
For Radiant Energy-Drying 


Standardize on Nalco 
Dritherm, Carbon Filament Lamps... 
available in Inside-Sil- 
vered or Clear Glass 
‘% types. 
INFRA-RED | Write for descriptive literature. 


DRITHERM / North American Blectric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 





INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 


Type KIRKLAND 3555-NAF 47940. A sturdy unit 
for War Applications. Specifications: Bayonet, (can- 
delabra) socket, single or double contact. ie” 
diameter screw type lens-cap with effective cup-lens. 


Distributed nationally by 


THE GRAYBAR ELECTRIC CO. 


H. R. KIRKLAND CO., Morristown, N. J. 


ae 


UNDERWRITERS APPROVED MODEL 100 





Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 








SIGNAL, 
SPECIAL, 
INDICATOR 


Ol TE alti eel LS 
Mec) ie t-te y-) 
to 250. We invite 
inquiries from 
“manufacturers. 


1  HERZOG ‘<5 
MINIATURE LAMP WORKS 


is AIDE laine 


LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 











GLASS-FIBRE INSULATION 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago. III. 

Owens-Corning Fiberglas Corp., Toledo, Ohie. 
**Fiberglas.”’ 


GLUE POTS. See Pots and Ladles. 


GUARDS, Lamp 
McGill Mfg. Co., Inc., Valparaiso, Ind. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INFRA-RED EQUIPMENT 
(Heating, Drying & Baking.) 
Fostoria Pressed Steel Corp., Fostoria, O 


INSTRUMENTS, Drawing 
Keuffel & Esser Co., Adams & Third, Hoboken, N. J 
Post Co., Frederick, Box 803, Chicago, Ill. 


INSTRUMENTS, Laboratory Standard 

Acme Elec. & Mfg. Co., Cuba, N. Y 

Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa 

DeJur-Amsco Corp., Dept. G, Shelton, Con 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y. 

Instrument Specialties Co., Inc., Little Falls, N. J 

Radio City Products, 127 W. 26, New York, N. Y. 

Shalicross Mfg. Co., Dept. D10, Collingdale, Pa 

Simpson Elec. Co., 5200 Kinzie, Chicago, Ill. 

Herman H. Sticht Co., Inc., 27 Park Place, New York 
i ee 

Taber Instrument Corp., 111EM Goundry, North Tona 
wanda, N. Y 

Triplett Elecl. Instrument Co., Bluffton, O 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


INSTRUMENTS, Portable and Switchboard 
Acme Elec. & Mfg. Co., Cuba, N. Y 

Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa 
DeJur-Amsco Corp., Dept. G, Shelton, Conr 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 

Yok, 3. Y. 
General Elec. Co., Schenectady, N. Y. 
Lafayette Radio Corp., 901 W. Jackson Blvd ( igo 


Mfg. Co., Dept. D10, Collingdale, Pa 
n Elec. Co., 5200 Kinzie, Chicago, Il 
ian H. Sticht Co., Inc., 27 Park Place, New York 
Mm. we 
Triplett Elecl. Instrument Co., Bluffton, O 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 
Weston Elecl. Instrument Corp., 582 Freinkhuysen Ave., 
Newark, N. J. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


INSULATION (Insulating) (Insulators) 
Beads See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic See Ceramics. 

Cloth See Cloth, Insulating 

Composition. See Plastics 

Compounds See Varnish, Insulating; also Wax and 

Compounds. 

Fibre. See Fibre, Vulcanizer; also Plastics 
Fibre Glass. See Glass-Fibre Insulation 

Glass. See Glass. 

Lava. See Lava. 

Mica See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating 








Phenolic Fibre. See Plastics. 
Plastics See Plastics 
Porcelain See Porcelain. 


Slot. See Paper, Insulating; also Cloth, Insulating 

Tape. See Tape. 

Tubing See Tubing, Varnished Fabrics; also Tub 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre, also Tubing, Glass. 

Varnish. See Varnish, Insuating. 

Vulcanized Fibre. See Fibre 

Wax See Wax and Compounds. 


IRONS, Soldering 

Drake Ele Works, Ir 3656 Lin 4 ( 

I 

General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Stanley Tools Division of the Stanley Works, New 
Britain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., Leverington Ave. & Wilde, 
Manayunk station, Philadelphia, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. “‘Chromalox.”’ 


JUMPERS, Bonding 
Aircraft-Marine Products, Inc., 286 North Broad, Eliza- 
beth, N. J. 


KNOBS, Radio and Instrument 

Alden Products Co 186 N Mair trocktor Ma 
American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., Chi- 
cago, Til. 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
eago, Il. 

Kurz Kasch, Ir 1417 South Broadway, Dayton, O 
Lafayette Radio Corp 101 W. Jackson Blvd., Chicago 
Il 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Rogan Brothers, 2001 S. Michigan Ave., Chicago, III. 

Waterbury Button Co., The, Waterbury, Conn. 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 


LAMPS, Incandescent 
(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O 
Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. 
North American Elec. Lamp Co., 1082 Tyler, St. Louis, 
Mo 





Warren Lamp Co., Warren, Pa. 
Westinghouse Elec. & Mfg. Co., 


LAMPS, Ultra-Violet 
Continental Elec. Co., 903 Merchandise Mar 
* > 7 * Mart, Chi 
General Elec. Co., Lamp Dept.; N Cago, Tl 
410 Eighth, Hoboken, N. J.” \°® Spectalty p 
Westinghouse Elec. & Mfg. Co., East Pp 


LATHES 


Gisholt Machine Co., 1119 E. Ww 
son, Wis. ashington Ave., Maa. 


South Bend Lathe Works, South Bend Ind. 
LAVA 


American Lava Corp., Chattanooga, Tenn 
Steward Mfg. Co., D. M., Chattanooga, Tenn, « 


LENSES, Molded 
Kirkland Co., H. R., Morristown, N. J, 


LETTERING EQUIPMENT 


Ideal Comtautator Dresser Co., 1008 Park Ave., 


East Pittsburgh Pa 


iy, 
ittsburgh, Pa, 


Lavite,” 


more, Ill. Syca 
Keuffel & Esser Co., Adams & Third, Hob : 
Post Co., Frederick, Box 803, Chicago, si a 


LIGHTING UNITS, Localized 


Fostoria Pressed Steel Corp., Fostoria, 0. 


LIGHTS, Pilot or Indicator 
American Radio Hardware C 7 ‘ . 
York, N. Y¥ »» 416 Broadway, Ney 
Dial Light Co. of America, 90 West, New Y 7 
Drake Mfg. Co., 1713 W. Hubbard, Chicage ta . 
General Elec, Co., Lamp Dept., Nela Specialty . 
Eighth, Hoboken, N. J. a ae, 10 
Gothard Mfg. Co., 1320 N. Ninth, Springfield mW 
Herzog Miniature Lamp Works, Ine., 19-1! 
Ave., Long Island City, N. Yo”? aekon 
Kirkland Co., H. R., Morristown, N. J. 
Lafayette Radio Corp., 901 W. Jackson Blvd Chicago 
Il ™ — 
Mallory & Co., Inc., P. R. Indianapolis, Ind. 
Square D Co., 4041 Richards, Milwaukee, Wis. 
LIMIT SWITCHES. See Switches, Limit 


LUGS, Copper 

Adam Elec. Co., Frank, 3650 Windsor Pl., § 

Mo. - & lek, 
Aircraft-Marine Products, Inc., 286 N. Broad, FE 
beth, N. J > Kile 
Burndy Engineering Co., Inc., 459 East 133rd 
York, N. Y. , 

Chase-Shawmut Co., The, Newburyport, Mass. 
Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Ilsco Copper Tube & Products, Inc., Station “yf” 
Cincinnati, (Mariemont) O , 
Krueger & Hudepohl, Third & Vine, Cincinnati, 9 
Patton-MacGuyer Co., 17 Virginia Ave., Providence 
a 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Square D Co., 6060 Rivard, Detroit, Mich. 
Waterbury Button Co., The, Waterbury, Conn. 


MACHINE SCREWS. See Bolts, Nuts & 


Screws, Machine. 


MACHINES, Balancing 

Gisholt Machine Co., 1119 E. Washington Ave., Mad- 
ison, Wis. 

Globe Tool & Eng. Co., The, Dayton, O. 

MACFEIINES, Die Casting 

Kux Mechine Co., Dept. E, 3930-44 W. Harrison, Chi- 
cago, Il. 

MACEIINES, Impregnating 

Stoker IMfachine Co., F. J., 5996 Tabor Rd., Olney P. 0 
Philacelphia, Pa. 

MACHINES, Marking & Stamping 

Altair Macinery Corp., 55 Vandam, New York, N. Y 

Markem Machine Co., 42 Emerald, Keene, N. H. 


MACHINES, Metal Duplicating (Without 
Dies) 
(Benders—Brakes—Shears) 
O'Neil-Irwin Mfg. Co., 309 8th Ave., S. Minneapolis, 
Minn 


MACHINES, Numbering 

Altair Machinery Corp., 55 VanDam, New York, N. Y. 

Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 

MACHINES, Printmaking 

American Photocopy Equipment Co 2849 N. Clark 
Chicago, Ill 

Bruning Co., Inc., Charles, 100 Reade, New York, N. ¥ 
(Black & White Prints) 

Hunter Electro-Copyist, Inc., 430 S. Warren, Syracuse, 
M. 2. 

Keuffel & Esser Co., Adams & Third, Hoboken, N. J 

Ozalid Products Division General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Whiteprint Ma- 
chines. ) 

Paragon-Revolute Corp., 77 South, Rochester, N. Y. 

Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Til. (Blueprint Machines) 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 9610 W. Jackson Blvd 
Sellwood. Ill. 

Milford Rivet & Machine Co., Milford, Conn. 


MACHINES, Screwdriving 5 
Detroit Power Screwdriver Co., 2813 W. Fort, Detroit 
Mich ‘ . 
Stanley Elec. Tool Div. of the Stanley Works, New 

Britain, Conn. 
MACHINES, Wire Measuring 
Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 

MAGNETOS 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 
Ave., Chicago, Ill. 

MAGNETS, Lifting 

Nothelfer Winding Laboratories, 110 Albemarle Avé., 
Trenton, N . 

Ohio Elec Mfg. Co., 5905 Maurice Ave., Cleveland, 0 


MAGNETS, Permanent m 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, 


New 
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* 
oO ¥ 
Fans or Flying Fortresses 
* The H. A. Wilson Company is playing a vital role in 
today’s war production—just as it has for over 27 years in 
peace- -time indus try. Meeting the most exacting war re quire- 
ments, Wilco offers a wide variety of specialized thermostatic 
bi-metals of the high and low temperature types. Also a 
series of resistance bi-metals, (from 24 to 440 ohms, per sq. 
mil, ft.). Wilco electrical contact alloys are available in Sil- 
ver, Platinum, Gold, Tungsten, Special Alloys, Metal Powder 
Groups. Wilco Aeralloy is the outstanding aircraft magneto 
contact alloy. Wilco engineers welcome your problem. 


The H. A. WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 





AC & DC KATOLIGHT GENERATORS 


Manufacturers of a complete line 
revolving armature generators in 
sizes 350 through 15,000 watts at 
60 cycles. Self-excited and sep 
arately excited models, 1800 and 
1200 r.p.m, 


Available for all standard volt 
ages such as 110, 20 sing 
phase, 2 or 3 wire, tnree phase 
three phase four wi eque 
cies of 25 30 and 5 $0 cycles aise 
available. 

Voltage regulation about 
between no load and full loz 
with 3°), speed change. 


Also D.C generators, frequency 
changers, rotary converters 


Kato Engineering Co. 
63 Elim Street, Mankato 
Minnesota, U.S.A. 

























cal porcelain. We can produce 
nnmrei Al Al 7. seta 


it quickly for parts made to your 
many 
Akron, Ohio 


5 KW Generator, “dienes 
specifications — all you need! 
and lypes 2 
aah i. & GW 


vou can GET ITH yw 
N+ Lea 


There is no restriction on electri- 
FOR NEW ay FOLDER 
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POWER 
TRANSMISSION? 


r= 


Turn this or any other special conditions over 





to Lovejoy experience. Our engineering staff 


is at your service. 


Bi at 

Tie 

FOR PRODUCTION 
SPEED-UP 


The L-R simple principle carrying 





power through one set of metal jaws, 
by resilient cushions to another set 
of metal jaws, insures utmost in fric- 
tion-free correction of misalignment 
—protection from whip, backlash, 
chatter at any speed. Absorbs start- 
ing torque. Takes care of pulsating 
loads, reversing loads. NON-LUBRI- 
CATED. 


GENERAL SERVICE 


L-R Type “IA” has only 3 parts— 
spider-cushion and 2 jaws. Most 
widely used coupling made. 





L-R TYPE “a 
E at. & P at Pend 


FOR OIL BURNERS 


DOUBLE-FLEX. Lengths from 1%” 
to 4%". Especially efficient. Noise- 
less. 








FOR HEAVY DUTY 


Rugged electric steel coupling for 
excavating machinery, hoists, cement 
mills, steel mills. Ideal for power 
exposed to weather. Other types to 
2500 h.p. 





L-R TYPE “IAU" 
Pat. & Pats. Pend 





FREE Selector Charts 
come with Catalog, types and 
sizes for all purposes. Quick- 


finding of right couplings for 





your need. Write 


LOVEJOY FLEXIBLE COUPLING CO. 


5020 WEST LAKE ST. CHICAGO, ILL. 
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Davis & Co., Dean W., 547 W. Fulton, Chicago, I]. 
General Elec. Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


MARKING MACHINES. See Branding 
Equipment. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Brainin Co., C. S., 233 Spring, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 
“*Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘“Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
“Wilco.”’ 

METALS, Colored. See Metals, Prefinished 
METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., Peru, Ill. Nicke i Tint 
Metal.”’ 

Thomas Steel Co., Warren, O. 

METALS, Pressed Powder 

Fansteel Metallurgical Corp., North Chicago, I1l., 
“*Fastell.”’ 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh 
(21), Pa. “Gibsiloy.” 

Keystone Carbon Co., St. Marys, Pa 

Mallory & Co., Inc., P. K., Indianapolis, Ind. 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insuator Co., Dept. 21, 196 Varick, New York, 
N. Y. ‘“‘Micanite.’”’ 

New England Mica Co., Inc., Waltham, Mass. ‘Y-26,” 
ate 

Richardson Co., Melrose Park (Chicago), II. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

MOLDED INSULATION. See Plastics. 

MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

Fanstee] Metallurgical Corp., North Chicago, Il. 

Mallory & Co., P. R., Inc., Indianapois, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 


MOLDED PLASTICS 
By INDUSTRIAL 
MOLDS are bui't in our own Tool Room 


backed by over 20 years’ experience in making 
Plastic Molds 






MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to a 
rigid inspection before leaving our plant 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. - CHICAGO, ILL. 


apa sa 


Neutral (pH7) High Dielectric 


ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 
For manufacturers of small electric 
coils, reactors and paper tubes 


MADE BY 


PAPER MANUFACTURERS CO. 


PHILADELPHIA, PENNSYLVANIA 


National 
NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. ( Built on order 
for use in power and foot presses 


ALTAIR 


MACHINERY CORPORATION 
5S VANDAM ST., NEW YORK 








MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 

Alliance Mfg. Co., Dept. H., Alliance, O 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Colman Co., Rockford, Il. 

Black & Decker Elec. Co., The, Kent, O 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Il. 

Century Electric Co., 1806 Pine, St. Louis, Mo. 
Delco Appliance Division, General Motors Corp., Ro- 
chester, N. Y. 

Dumore Company, Dept. 102L, Racine, Wis 

Eicor, Inc., 1062 W. Adams, Chicago, III. 

Electric Motor Corp., 1215 State, Racine, Wis. 
Electric Specialty Co., 213 South, Stamford, Conn. 
Fairbanks, Morse & Co., Dept. F26, 600 So. Michigan 
Ave., Chicago, III. 

General Elec. Co., Schenectady, N. Y. ‘‘Tri-Clad.’’ 

General Industries Co., Elyria, O 

Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.’’ 
Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Elec. Co., Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Il. 
Kato Engineering Co., 61 Elm, Mankato, Minn. 
Kingston-Conley Electric Co., 86 Brook Ave., North 
Plainfield, N. 

Leland Elec. Co., Dayton, O. 

Lima Electric Motor Co., Lima, Ohio. 

Master Elec. Co., 126 Davis, Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Oster Mfg. Co., John, Racine, Wis. 

Peerless Elec. Co., Warren, Ohio. 

Pioneer Gen-E-Motor, Chicago, Il. 

Reliance Elec. & Engrg. Co., 1088 Ivanhoe Rd., Cleve- 
land, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Mfg. Co., F. A., 101 Davis, Rochester, N. Y. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Wesche Elec. Co., B. A., 1628 Vine, Cincinnati, Ohio. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wind Power Mfg. Co., Dept. A, Newton, Ia. 


MOUNTINGS, Rubber 
Lord Mfg. Co., Erie, Pa. 


NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn. 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Revere Copper & Brass, Inc., 230 Park Ave., New 
wee, 2... E. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Western Cartridge Co., (Brass Mill Div.) East Alton, Il. 
NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 

NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 

Harper Co., H. M., 2609 Fletcher, Chicago, Il 

Palnut Co., Inc., 65 Condier, Irvington, N. J 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Til. 


NUTS, Wing 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Continental Screw Co., New Bedford, Mass. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 
OILERS. See Cups, Oil & Grease. 


OPTICAL FLATS 
Acme Industrial Co., 207 N. Laflin, Chicago, Il. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 


Trent Co Harold E Leverington Ave. & Wilde, 
Manayunk station, Philadelphia, Pa 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
PACKINGS 


Garlock Packing Co., Palmyra, N. Y. 
PAINT. See Finishes. 


PANELBOARDS 

Adam Elec. Co., Frank, 3650 Windsor Pl., St. Louis, 
Mo 

Square D Co., 6060 Rivard, Detroit, Mich 

Westinghouse Elec & Mfg. Co., East Pittsburgh, Pa 

PANELS, Metal 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 

Par-Metal Products Corp., 3262 49th, Long Island 
City, N. Y. 


PAPER, Gummed 


Paper Manufacturers Co 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

Endurette Corp. of America, Cliffwood, N. J 

General Ele Co Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 


Philadelphia, Pa. ‘‘Neutrelec.’’ 






Bivd., Chicago, Ill Manning” 

Irvington Varnish & Insulator Co., Dept. 56, Irvington 
N. J 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 


ae ‘“‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
“*Peerless.”’ 
N. J. Wood Finishing Co., Woodbridge, N. J 
Taylor Fibre Co., Norristown, Pa. 
West Virginia Pulp & Paper Co., Pulp Products Dept., 
30 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 


9° 
ite 


Westinghouse Elec. & Mfg. Co., 
Wilmington Fibre Specialty Co., 
PEGS, Armature 


Insulation Manufacturers Corp., 565 
Blvd., Chicago, Ill W. Washington 


Mica Insulator Co., Dept 21, 196 Var 
. ¥ ick, 


East Pittsbur h 
Wilmington, bet 


New York, 


Wilmington, Del 
East Pittsburgh, Pa. 


National Vulcanized Fibre Co., 
Westinghouse Elec. & Mfg. Co 


PENCILS 
A. W. Faber, Inc., 41 Dickerson, Newark, % 2 


PHENOL FIBRE. See Plastics. 


PHOSPHOR BRONZE 
Sheet, Rod, Tube, Wire. 
American Brass Co., Waterbury, Conn 
Bunting Brass & Bronze Co., Toledo, QO. 
Driver-Harris Co., Harrison, N. J, 
Johnson Bronze Co., 570 S. Mill, Newcastle Pa 
Phosphor Bronze Smelting Co., 2212 W aon i 
Philadelphia, Pa. ashington Ave, 
Revere Copper & Brass, Inc., 230 Park Aye 
York, N. ¥. v 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn 
Western Cartridge Co., (Brass Mill Div.) East Alton 
Til. P 


New 


PHOTO-COPYING, Paper and Machines 

American Photocopy Equipment Co., 2849 N. Clark 
Chicago, Tl. . 
— Electro-Copyist, Inc., 430 S. Warren, Syracuse 
ae 3 . 
PHOTOELECTRIC CELLS AND TUBES 

Bradley Labs., Inc., 82 Meadow, New Haven, Conn 

Continental Elec. Co., 903 Merchandise Mart, Chicago, Ill, 

DeJur-Amsco Corp., Dept. G, Shelton, Conn ; 
Emby Products Co., Inc., 1800 West Pico Blvd., Los 
Angeles, Calif. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 

General Elec. Co., Schenectady, Y 

R.C.A. Mfg. Co., Inc., Camden, N. J 

Western Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pg. 


PILLOW BLOCKS. See Blocks, Pillow. 
PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears and Pinions. 


PINS, Contact 
The Bead Chain Mfg. Co., Bridgeport, Conn. 


PINS, Cotter 

Hubbard Spring Co., M. D., 575 Central Ave., Pontise, 
Mich. 

PINS, Dowel 


Acme Industrial Co., 207 N. Laflin, Chicago, Il. 
Allen Mfg. Co., Hartford, Conn. 


PIVOTS, Instrument Bearing. See Bear- 
ings & Jewels. 


PLASTICS, Extruded 
Special Shapes, Tubing, Tape, Ete. 

Auburn Button Works, Inc., Auburn, N. Y. 

Brand & Co., William, 276 Fourth Ave., New York, 
= 


Chicago Molded Products Corp., 1020 N. Kolmar Ave., 
Chicago, Ill. 

Extruded Plastics, Inc., Norwalk, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Dept 56, Irving- 
ton, N. J. 

Richardson Co., The. Melrose Park (Chicago), Ill. 
tockbestos Products Corp., 782 Nicoll, New Haven, Conn, 

Waterbury Button Co., The, Waterbury, Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic). 

Acadia Synthetic Products Div., Western Felt Works, 
4031-4119 Ogden Ave., Chicago, Ill. 

American Cyanamid Co., Plastics Div., 30 Rockefeller 
Plaza, New York, N. Y. 

American Insulator Corp., New Freedom, Pa. 

American Molded Products Co., 1753 N. Honore, Chi- 
cago, Il. 

Auburn Button Works, Inc., Auburn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Catalin Corp., 1 Park Ave., New York, N. Y. 

Celanese Celluloid Corp., 180 Madison Ave, New 
York, N. Y. 

Chicago Moded Products Corp., 1020 N. Kolmar Ave., 
Chicago, Ill. 

Dow Chemical Co., Midland, Mich 

Du 


rez Plastics & Chemicals, Inc., 1172 Walck Road, 
North Tonawanda, N. Y. . 
Electric Auto-Lite Ce Ba Mf Div., Bay City, Mich. 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept Section E-7, 1 
Plastics Ave., Pittsfield; Mass. ‘‘Textolite.’ 

General Industries Co., Molded Pastics Div., Olive & 
Taylor, Elyria, O. 

Imperial Molded Products Corp., 2921 W. Harrison, 
Chicago, Ill. 

Industrial Molded Products Co., 2035 Charleston, Chi- 
eago, Ill 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill 

Kurz-Kasch, Inc., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass. J 

Marathon Chemical Co., Div. Marathon Paper Mills Co., 
Rothschild, Wis. z 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. Y¥.  ‘“‘Lamicoid.’’ ae 

Midwest Molding & Mfg. Co., 333 North Whipple, 
Chicago, Ill. 

Monsanto Chemical Co., Plastics Div., Springfield, Mass. 

National Plastics Products Co., 100 McPhail, Baltimore, 
Md. 

National Vulcanized Fibre Co., 
**Phenolite.”’ 

Northern Industrial Chemical Co., 11 Elkins, 80. 
Boston, Mass. a * 
Richardson Co., Melrose Park (Chicago) Ill., ‘‘Insurok, 
Rogan Bros., 2001 8. Michigan Ave., Chicago, Mil. 


Wilmington, Del., 


ELECTRICAL MANUFACTURING 
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ton, KNURLED SOCKET CAP SCREWS 





an —— ; aA [ss 
Ne — Ce 1@ ORS 0 





Fig. 1434 

1 The Knurled ‘“‘Unbrako”’ can be turned faster and farther 
ark, : ‘ . u 

before a wrench is needed . . . saving precious time. 
cuse, : roe 

Sizes from #4 to 1!4” diameter. 

3E 4 
tog Where ordinary set screws fail to hold 


. Ill, 


©, wee 
Los “UNBRAKO” 
- SELF-LOCKING HOLLOW SET SCREWS 


ysen When tightened as usual the knurled 
Pa. points dig in and hold. Easily removed. 
Can be re-used. Has many uses on 
Electrical appliances and _ Electronic 





devices. Fig. 1645 Pat'd 
Sizes: «4 to 116” diameter and Pat's. P 
" *Reg. U. S. Pat. Off 
Send for the ‘“‘UNBRAKO” catalog. 
‘Lae, 
STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA. BOX 594 
—— BRANCHES —— 
és BOSTON ~ DETROIT © INDIANAPOLIS * CHICAGO © ST. LOUIS * SAN FRANCISCO 
{ 
rk, 
e., 
ton 
1g: 
nn, 
The No. 102 Universal Coil Winder is being used by scores of 
manufacturers producing aircraft instruments and other military 
cs, products where high output and extreme accuracy are vital. 
“Synchronized production’’—a Universal feature—assures great- 
er output of non-insulated coils wound on forms or directly on 
1. cones or bobbins. The operator supervises several winding 
heads simultaneously, and the winding is scheduled so that 
while manual operations are performed on one head, the other 
SEEING 0001” heads continue producing. 
wW 
LL F E AT U R E S Each winding head automatically controlled by elec- 
Me POSITIVE THAN FEELING trically-operated counter which disengages clutch at 


end of required number of turns. 

Readily-adjustable mechanism for governing wire- 
layer length—no extra cams. Traverse changes easily 
made. 

Receding-type wire guide holders permit guiding close 
to work and shifting guide wheel to clear coil as it is 
taken from arbor or chuck. 


LE ee ee 


Use DIAL INDICATORS 


& New-type tensions handle #46 wire without breakage 
over long production runs. 
, Coil lengths: #;” to 1!4” with standard fittings 
js” to 3” with supplementary attachments 
Maximum coil diameter: 344” 
, Wire turns per layer: 10 to 800 


Wire size range: No. 19 to 28 (B. & S. 
No. 29 to 40 (B. & S. 
No. 40 to 46 (B. & S. 
Maximum winding speed: 3000 r.p.m. 


WRITE FOR BULLETIN 102 


FEDERAL PRODUCTS CORPORATION 
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PRECISION MEASURING INSTRUMENTS 
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UNIVERSAL WINDING COMPANY 
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Rohm & Haas Co., 222 W. Washington Square, Phila- 
delphia, Pa. Plexiglas (sheets & rods). Crystalite 
(molding powder). 

Square D Co., Peru, Ind. 

Stokes Rubber Co., Joseph, Trenton, N. J. 

Suprenant Elecl. Insulation Co., 80 Purchase, Boston, 
Mass. 

Synthane Corp., Oaks, Pa. ‘‘Synthane’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
“Ohmoid.”’ 


PLATES & BLOCKS, Surface 
Lombard Governor Corp., 800 Main, Ashland, Mass 


PLATES, Carbon Resistance 
Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 


TH. 

Morganite Brush Co., 3304 48th Ave., 
Island City, N. Y. 

Trent Co., Harold E., Leverington Ave. & Wilde, 


Manayunk station, Philadelphia, Pa. 


PLATES, Name and Instruction 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave. 
Chicago, Ill. 

Felsenthal & Sons, G., 4112 W. Grand Ave., Chicago, 
Ti. 

Meyercord Co., The, 5323 W. Lake, Chicago, Ill. 

Pennsylvania Plastics Corp., 5025 Liberty Ave., Pitts- 
burgh, Pa. 

PLATING GENERATORS 

Eicor, Inc., 1062 W. Adams, Chicago, II 

Electric Specialty Co., 213 South, Stamford, Conn. 

General Elec. Co., Schenectady, N. Y. 

PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Section Q-1222-12 Appliance 
Merchandise Dept., Bridgeport, Conn. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 

United Chromium, Inc., 51 E. 42nd St., New York, N. Y 

PLATINUM 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Wilson Co., The H. A., 105 Chestnut, Newark, N. J. 


PLIERS & TOOLS 


Wilmington, Del. 


Inc., Long 


Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, 
Mi. 

PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 


General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Waterbury Button Co., The, Waterbury, Conn 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 
Mich. 


PLUG & CORD SETS 

American Radio Hardware Co., 476 
York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl 


575 Central Ave., Pontiac, 


Broadway, New 


Industrial Control 


Electric Auto-Lite Co., The, Wire Div., Port Huron 
Mich. 

General Elec. Co., Section Q-1222-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Waterbury Button Co., The, Waterbury, Conr 


PLUGS & JACKS, Radio 
American Molded Products Co., 
cago, Ill. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II1. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il) 
Lafayette Radio Corp., 901 W. Jackson Blvd., Chicag 
Ill 
PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 186 N. Main St srockton, M 
Cannon Elec. Development C« Los Angeles, Calif 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il 


POINTS, Electrical. See Contacts, Metallic 
PORCELAIN 


Akron Porcelain Co., 2725 Cory Ave Akron, O 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., 937 Grant, Akron, O. 
Illinois Electric Porcelain Co., Macomb, II! 
Imperial Porcelain Wks., Inc., Trenton, N. J. 
Knox Porcelain Corp., Knoxville, Tenn 
Louthan Mfg. Co., East Liverpool, O 
Porcelain Products, Inc., Findlay, Ohio. 
Square D Co., Detroit, Mich. 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“Nu Bilac,”’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain,’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 
Thomas & Sons Co., The R., Lisbon, Ohio. 
Universal Clay Products Co., 1540 E. First, 


1753 N. Honore, Chi- 


“*Porcelex 


**Elemite 


Sandusky 


Westinghouse Elec. & Mfg. Co., East Pitt 


sburgh, Pa 
‘Prestite.’’ 


POTENTIOMETERS. See Resistors, Radio 
Control. 

POTS & LADLES, Melting 

Drake Elec. Works, Inc 656 Lincoln Ave Chicag ] 

General Electric Co., Schenectady, N. Y 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 


“*Triplex.”’ 


SCREWS for every 
You can capone a or 


QUALITY: EF FICIENCY-SERVICE 
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Trent Co., Harold E., Leverington Ave. & 
Manayunk station, Philadelphia, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.”’ 

Westinghouse Elec. & Mfg. Co., East 


Wilde, 


Pittsburgh, Pa. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PRESSES, Metal Stamping 

Watson-Stillman Corp., The, Roselle, N. J 

PRESSES, Plastic Molding 

Kux Machine Co., Dept. E, 3930-44 West Harrison, 


Chicago, Il. 


Stokes Machine Co F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 

Watson-Stillman Corp., The, Roselle, N. J. 
PROCESS EQUIPMENT 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 


P. O., Philadelphia, Pa. 


PUMPS, Vacuum and Pressure 
New Jersey Machine Corp., 1900 Willow Ave., Hoboken, 
N. J 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 

PYROMETERS 

DeJur-Amsco Corp., Dept. G, Shelton. Conn 
B-T Instrument Ir 141 Chape New Haven, Cor 


REACTORS, Fluorescent. See 
Switches, Fluorescent. 


REAMERS, Screw Machine 
Acme Industrial Co., 207 N. Laflin, Chicago, Ill. 


Sockets & 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 

RECTIFIERS, Current 

Electron Equipment Corp., Palm Springs, Cal. 


Electronic Laboratories, 
lianapolis, Ind. 

Emby Products Co., Inc. 
Angeles, Cal. 

Fanstee] Metallurgical Corp., North 

Federal Telephone and Radio Corp., Newark, N 

General Elec. Co., Section A-726-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Green Elec. Co., Inc., W, 130 Cedar, New York, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Nothelfer Winding Laboratories, 110 Albemarle 
Trenton, N. J. 

Westinghouse Elec. & Mfg. Co., 

RECTIFIERS, Tube 

Continental Elec. Co., 903 Merchandise Mart, Chicago, Ill 

REDUCERS, SPEED. See 


REGULATORS, 


Motor 


Inc., 122 W. New York, In- 


, 1800 W. Pico Blvd., Los 


Chicago, Ill. 
J 


Ave., 





East Pittsburgh, Pa. 


Speed Reducers. 


Speed. See Controllers, 


REGULATORS, Temperature 
See also Controls & Valves, Temperature; Thermo- 
1- Bradley 


A 
Barber 
D 


Ce 1309 S. First, Milwaukee, Wis 
Rockford, Il. 


Coleman Co., 
I 1326 Cherry, Philadelphia, Pa 


In Struthers, 
Dunco.’ 

Fenwal Incorporated, 10 Main, 

General Ele Co., Schenectady, N. ‘ 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

‘aragon Ele Co 7 W. Van Buren, Chicago, Ill 

Spencer Thermostat Co., 112 Forest, Attleboro, Mass 

Square D Co., 6060 Rivard, Detroit, Mich. 

Westinghouse Ele & Mfg. Co., East Pittsburgh, Pa 

REGULATORS, Voltage 

Amperite Co., 561 Broadway, New York, N. Y. 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Electron Equipment Corp., Palm Springs, Cal 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
Yor N. ¥ 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Sola Elec. Co., 2525 Clybourn Ave., Chicago, III. 

United Transformer Corp., 150 Varick, New York, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon. N. Y 


Ashland, Mass. 
LY 











Westinghouse Ele & Mfg. Co., East Pittsburgh, Pa 

RELAYS 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

4 i Contre Co Ir 227 Fulton, New York, N. Y 

Amer r Automati Elec Sales Co., 1033 W Van 
Buren, Chicago, Tl ‘‘Autelco,”’ ‘‘Strowger.’’ 


American Gas Accumulator Co., 
N. J 


Electrical 

‘“‘Agastat’’ (Time delay). 

Amperite Co., 561 Broadway, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial 
Div., Hartford, Conn. 

Barber-Colman Co., 1216 Rock, Rockford, Il. 

Clare & Co., C. P., 4719 West Sunnyside Ave., Chicago, 


Div., Eliza- 


Control 


‘ k Electr Co 2700 Southport Ave Chicagt Ill 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

Da & Ir Dean W 547 W. Fulton, Chicago, 
I 

Dunr Inc., Struthers, 1326 Cherry Philadelphia, Pa 
Dunes 

Durakool, Inc 1010 N. Main, Elkhart, Ind. 

Eagle Signal Corp., Moline, Il) 


Electro Products Co., 621 E. 216, New York, N. Y. 
Supply Co., 4203 W Fullerton Ave., 
Ill 


Laboratories, Inc., 


4310 N. 


Cl 
G-M 
T 


i 


Knox Ave., Chicago, 
Co., Schenectady, N. Y 

Mfg. Co., 1627 W. Walnut, Chicago, II. 
Inc., 2503 N. Broad, Philadelphia, Pa. 
Co., Bellwood, Ill. 





( In 241 Lafayette St., New York 
uaf Cory 101 W. Jackson Blvd Chicago, 
I 
Mercoid Corp 4217 Belmont Ave., Chicago, Ill 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Ma 


Potter & Brumfield Mfg. Co., Inc., 

Square D Co., 4041 N. Richards, Milwaukee, Wis. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N 


Princeton, Ind. 


RESISTORS, Power Circuit 


Aerovox Corp., New Bedford, Mass, 
Allen-Bradley Co., 1309 8S. First 
““Bradleyunit,’’ ‘‘Bradleyometer,”’ 4 _ Milwaukee, 


. n Bradleystat.” ‘ 
Clarostat Mfg. Co., Inc., 285 N. Sixt gg 

General Elec. Co., Schenectady, } B . Brooklyn, N.Y. 
Hardwick, Hindle, Inc., Newark. N’ J.’ 

Instrument Resistors, Inc., Little Falls N. J 


International Resistance Co., 405 N 
phia, Pa. » N. Broad, Philadet. 


Lectrohn Inc 12 W sth St 
re. @), 2 (Cicero 

Mallory & Co., Inc., P. R 

National Elec. Controller 


» Indianapolis, Ing 
Co., 5309 Ravensw. 
Chicago, Ill. ae 


Ohmite Mfg. Co., 4805 Flournoy, Chicago mW 
Bee ee Be 


Chicago 


Rex Rheostat Co., Baldwin, L. 
Shallcross Mfg. Co., Collingsdale, Pa 
Sprague Specialties Co. [Resistor y 
a [ or Div.], North Adame, 
Square D Co., 4041 N., 
Herman H 
is: ie : 
Ward Leonard Elec. Co., 34 South, Mt. Ver q 
Westinghouse Elec. & Mfg. Co., East Pittsbutee™ ee 
, a. 


RESISTORS, Radio Control ' 
Attenuators, Fixed Resistors, Rheost 

Aerovox Corp., New Bedford, Mass. ats, Potentiometers 

Allen-Bradley Co., 1309 S. First, Milwaukee Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. ¥ 

Hardwick, Hindle, Inc., Newark, N. J. ane 

Instrument Resistors, Inc., Little Falls, N. J. 


International Resistance Co., 405 N. Broad, Philadel. [ 


Richards, Milwaukee, Wis, 


Sticht Co., In 27 Park Place, New York 


phia, Pa. 
Keystone Carbon Co., St. Marys, Pa. 
Lafayette Radio Corp., 901 W. Jackson Blvd Chicago 
0 £0, 
rohi Ir 
eo). i 
Mallory & Co., P. R., 
National Elec 
Chicago, Il. 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, I, 


Leet 12 W 25th St Chicago (Cicero 
Indianapolis, Ind. 


Controller Co., 5309 Ravenswood Ave. 


Shallcross Mfg. Co., Dept. D10, Collingdale, Pa. 

Sprague Specialties Co. [Resistor Div.], North Adams 
Mass. ; 

— H. Sticht Co., Inc., 27 Park Place, New York, 


Ward Leonard Elec. Co., 


34 South, Mt. Vernon, N. ¥. 
Westinghouse Elec. 


& Mfg. Co., East 


RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Tl. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y¥, 
General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., Newark, N. J. 
International Resistance Co., 405 N. 
phia, Pa. 
National Elec. 
Chicago, Ill. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il. 

Rex Rheostat Co., Baldwin, L. I., N. Y. 

Herman H. Sticht Co., Inc., 27 Park Place, New York 
nN. & 

Ward Leonard Elec. Co., 
‘‘Vitrohm.”’ 

Westinghouse Elec. & Mfg. Co., 


RINGS, Contact. See Contacts, 


RIVETING MACHINES. See 
Riveting. 

RIVETS 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 
(Plain, Split, Tubular) 

Central Screw Co., 3519 Shields Ave., 

Chicago Rivet & Machine Co., 9610 W 
Bellwood, Ill. (Split & Tubular 

Harper Co., H. M.. 2609 Fletcher, Chicago, Ill 

Milford Rivet & Machine Co., Milford, Conn. (Tubular) 

Progressive Mfg. Co., Torrington, Conn, (Split & 
Tubular) 

Republic Steel Corp., 


Pittsburgh, Pa. 


Broad, Philadel- 


Controller Co., 5309 Ravenswood Ave., 


34 South, Mt. Vernon, N. Y. 


East Pittsburgh, Pa. 
Metallic. 
Machines, 


Chicago, Ti. 
Jackson Blvd, 


Cleveland, O. (Split & Tubular) 


RUST AND SCALE REMOVERS. See 
Compounds, Cleaning & Paint Stripping. 


SAWS, Circular 
Eynon-Dakin Co., 6432 Cass Ave., Detroit, Mich. 


SCREWDRIVING MACHINES. See 


chines, Screwdriving 


SCREW MACHINE PRODUCTS, Fibre. See 
Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, ' 
Pa 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker, Providence, R. I. 

Newton Mfg. Co., The, Plainville, Conn. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. s 

Standard Pressed Steel Co., Box 594, Jenkintown, Ps. 


SCREWS, Hollow & Socket Head 


Ma- 


Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, Til. 

Harper Co H M 2609 Fletcher Chicago 
Non-ferrous & Stainle Alloy ; 

Manufacturer Screw Product S138 -W. Hubbard St 
Chicago, Il 


Parker-Kalon Corp., 198 Varick, New York, N. ¥. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Lock Washer 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Chandler Products Co., Cleveand, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 


Harper Co H M 2609 Fletcher Chicag Ill 
Non-ferrous & Stainle Alloys) 
International Screw Co., Detroit, Mich. 


Lamson & Sessions Co., Cleveland, Ohio. 
Manufacturer Screw Product 212 W 
Chicagc Ill 


Hubbard St 
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you CAN pO THINGS WITH 


AER FIBRE 
FABRICATIONS 


rN) ST an RMLs uate) The wide application of BAER vul- 


canized fibre and phenol fibre parts 
throughout industry, is directly at- 
Manat) NaanL Ue tributable to the fine dimensional 
accuracy and precision workman- 
ship in each fabrication. This factor, 
the electrical insulation properties, 
the resistance of the materials to 

impact, vibration, shock and com- 
alae siete aan presen offer an efficient and 
economical solution to numerous 
IN ANY QUANTITY REQUIRED problems. Your inquiries ore invited. 


SHAPES Pld 







N. S. BAER COMPANY 


CRAFTSMEN IN FIBRE FABRICATION 


9-11 MONTGOMERY ST., HILLSIDE, NEW JERSEY 





1,000-5,000 Watts. 
Prompt deliveries. 

Built to fit your needs. 

17 yea-s specialized experience in 
manufa:turing ele-trical generators of 
all types 

Send us your specifications and let us 
quote you. 


WIND POWER MFG. CO. 


Since 1925 Dept. A, Newton, lowa 


RELIABLE - ACCURATE - QUALITY 


Our modern insulation testers 
make insulation testing easy... 


Entirely self-contained. Steady 

test potential of 500 volts DC, 

available at the touch of a 

switch. Direct reading in in- 

sulation resistance. 

Various New Models and Ranges 
Write for Bulletins 4 430 and 440 


tt et | 


27 PARK PLACE ae) 





FEBRUARY 


HOW A DIFFICULT PROBLEM 
WAS SOLVED WITH 





JOY MANUFACTURING CO., producer of me- 
chanical coal mining equipment, encountered consider- 
able difficulty in obtaining the proper contact material 
for shuttle car controls. Space limitations, adverse oper- 
ating conditions, in addition to breaking high currents 
several times a minute, compelled a search for contact 
materials of unusual abuse-absorbing stamina. 


Many alloys were tried without success. Contacts fash- 
1oned of materials recommended by C-T’s engineers — 
C-T’s Copper Tungsten alléy {TC-3 — proved to be the 
only ones capable of carrying the required high currents 
and yet not pit or stick. 


When similar contact problems confront you, Callite en- 
gineers will gladly assist you in finding the most efficient 
solution. Catalog No. 152, describing C-T screw, rivet 
and welding-type contacts, is now available. 


Callite Tungsten Corporation 
547 Thirty-Ninth Street, Union City, New Jersey 
Branch Offices: Chicago and Cleveland 


Specialists in the manufacture of electrical contacts CALLITE 
and formed parts for all electrical and electronic TuMesttN 
applications—standard or special shapes—in tung- 
sten, molybdenum, silver, platinum, palladium and 
alloy combinations of these metals. 








KEEP ’EM ROLLING WITH CALLITE CONTACTS 







































































National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corp., 198 Varick St., New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Ill. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Ches- 
ter, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, III. 
**Sems”’ 

SCREWS, Machine. See Bolts, Nuts & 
Screws. 

SCREWS,. Recessed Head 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Chandler Products Co., Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Harper Co H M 2609 Fletcher, Chica I 
(Non-ferrous & Stainless Alloys 

International Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, O 

Manufacturers Screw Products 1i2 W Hu S 
Chicago, Ill 

National Screw & Mfg. Co., Cleveland, O. 

New England Screw Co., Keene, N. H 

Parker Co., Charles, The, Meriden, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Ce., Chicago, III. 

Russell, Burdsall & Ward Bolt & Nut Co., Port 
Chester, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof, Inc., 2501 N. Keeler Ave.. Chicago, Il! 

Southington Hardware Mfg. Co., The Southington, Conn 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 

Whitney Screw Corp., Nashua, N. H. 

SCREWS, Self-Tapping 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, II 

Continental Screw Co., New Bedford, Mass 

Harper Co., H M 2609 Fletcher ( 
(Non-ferrous & Stainless Alloys 

Manufacturers Screw Products 212 W. Hul S 
Chicago, Ill 

New England Screw Co., Keene, N. H 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, III 

SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn 

New England Screw Co., Keene, N. H 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Republic Steel Corp., Cleveland, O. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il] 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


BURNLEY 


THE ORIGINAL 


A FAVORITE 
FOR 40 YEARS 


MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 





Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH —_—. PENNSYLVANIA _ 





FLUXES 


ARE 


44 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER company 
4209 Wrightwood Avenue, Chicago, illinois 
Eastern Plant: Newark, N. J. 


az Canadian Plant: Brantford, Ont. S) 














PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Bee ci Natural 


Quarries: 
Monson, Maine 


Office, Portland, Maine 











SCREWS, Thumb 
Central Screw Co., 3519 Shields Ave., Chicago, Il 
New England Screw Co., Keene, N. H 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Progressive Mfg. Co., Torrington, Conn 


SCREWS, Wood 

American Screw Co., Providence, R. I 

Bristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Chandler Products Co Cleveland Oo 
Continental Screw Co., New Bedford, Mass 

Harpe Or H M 2609 Fletcher, Chica Ii} 
Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O 

New England Screw Co., Keene, N. H 

Parker Co., Charles, Meriden, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y 
Pawtucket Screw Co., Pawtucket, R. I 

Pheoll Manufacturing Company, Chicago, I] 


Russel Burdsall & Ward Bolt & Nut Co., Port Ches 
ter. N. ¥ 

Scovill Manufacturing Co., 65 Mill Waterbury, Conn 

Shakeproof, Ir 2501 N. Keeler Ave Chicago, Il. 

Southington Hardware Mfg. Co., Southington, Conn 


Whitney Screw Corp., Nashua, N. H 
SEALS, Oil 


American Felt Co Ir Glenville Conn 
Garlock Packing ¢ Palmyra, N. ¥ K lozure 
Gits Bros. Mfg. Co., 1840 S. Kill rn Ave Chicago 
1] 
tor Mfg. & Gasket Cx 7. & Box 1333, 5750 
Roosevelt Rd., Chicago, Il 
SEATERS, Commutator Brush 
Commutator Dresser C 1008 Park Ave Syca 
reé ql) 
SHAFTS, Flexible 
Stewart Mf Corp., F Ww $311 Ravenswood Ave 
Chicago iil 


SHEETS, Brass, Bronze, Copper. See Brass, 
Bronze and Copper; Phosphor Bronze 
‘opper, Thin-Sheet 


SHEETS, Electrical 


‘For Sheet Steel, See Sheets. Steel.) 
Allegheny-Ludlum Steel Corp., Oliver Bldg., Pittsburgh, 
Pa 

2 R it M ( x ‘ M 
oO 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp Subsidiary. ) 


Follansbee Steel Corp., Pittsburgh, Pa 
Granite City Steel Co., Granite City Ill 
Newport Rolling Mill Co., Div. of Andrews Steel Co., 


Republic Steel Corp Cleveland, Ohi 
Ryerson & Son, Inc., Jos. T., Chicag I! 


SHEETS, Iron Enameling 


American Rolling Mill Co., 920 Curtis, Middletown, O 





Arme¢ 
Carnegie-IIl ine is Steel Corp., Pittsburgh, Pa (United 
; Steel Corp. Subsidiary 
City Steel Cc Granite City, Tl 
rt Rolling Mill Co., Div. of Andrews Steel Co., 
rt Ky 
Reput Steel Corp Cleveland, O 


Ryerson & Son, Inc., Jos. T., Chicago, I! 
SHEETS, Nickel. See Nicke 
SHEETS, Steel 


Allegheny-Ludlum Steel Corp., Oliver Bldg 


r Pittsburgh, 


Amer Nicke ( Pe I Pre-finished 
Rolling Mill Co., 920 Curtis, Middletown, O 


American Steel & Wire Co Rockefeller Bldg., Cleve- 
ind, O (United States Steel Corp. Subsidiary.) 
Tl lime Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary 
F insbee Steel Corp., Pittsburgh, Pa 
Granite City Steel Co., Granite City, Il 
‘ewport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky 
Republic Steel Corp Cleveland, O 
tyerson & Son, Ir Jos. T., Chicago, I 
SHELLS, Screw Socket 
Patton-MacGuyer Co 17 Virginia Ave., Providence 
a 2 
SHIPPING BAGS 
Ar tag Co 1991 E. 66t Cleveland, O 
SILVER 
Sheet, Rod, Tube, Wire, Anodes 
Baker & Co., Ir 113 Astor, Newark, N. J 
Handy & Harman, 82 F n, New York, N. Y¥ 
c 








Fansteel Metallurgica North Chicago, Il! 
I & f 25-29 Bucklir Pr lence ~ 2 
General Plate Div. of Metals and Controls Corp., 34 


Forest, Attleboro, Mass 
Makepeace Co., D. E Attleboro, Mass 


M ry & ( Ir PrP. R Ir na Ind 
Ww nc H. A., 105 Chestnut, Newark, N. J Wilco 
SLATE 
P und-Monson Slate Co., Portland, Me 
SLEEVING, Saturated. See Tubing, Var 
shed 
SLOT INSULATION. See Paper, Insulat- 
g; also Cloth, Insulating 
SLOTTING MACHINES AND TOOLS 
Ide Commutator Dresser Co., 1008 Park Ave., Syca 
re, Ill 
SOCKETS, Lamp 
\ P lucts 4 x N Ma s Brocktor Ma 
Arrow-Hart & Hegeman Ele Co Industrial Control 
D Hartford, Conr 
Ele ( Section Q-12 Apr 
Mer ndise Dept Bridgeport, Conr 
Moe Mf Co In Valparaiso, Ind 
\ e Ele & Mf ( I P t a 
SOCKETS, Radio Tube 
f tadio Hardware (C< 476 Broadway New 
Tak N.Y 


Lufayette Radio Cs 0 W. Jackcar I . ae 
lil 3 Chi 
Mille Mfg Co., Inc., James, 150 ¥ 
Mass. 00 Exchange, Malden 
SOCKETS, Swivel 


Reliance Devices Co., Ine., 163 fW. oa, 7 
N. ¥ “ord, New York, 


SOCKETS & Switches, FLY 
(Fluorescent Lamp Auxiliaries: Starter GENT 
Sockets, Resistor & Control 1 nits Swit 


ete. § ; 
Transformers & Condensers See also 
American Radio Hardware Co 476 Br 
; : > , ‘ roadw ° 
York, N. Y ay, New 


Arrow-Hart & Hegeman Elec. Co., In justrial Con: 
Div., Hartford, Conn. (Sorkets.) Ontro) 
Clarostat Mfg. Co., Inc., 285 N. Sixt! 


Brooklyn, \ 
(Resistor Units.) oulyn, N. Y, 


Doyle, Inc., James W., 2734 North Pulaski Rx ad. Chi 
cago, Ill : i= 
General Ele Co Appliance ar Mer eD 


Bridgeport, Conr 


General Electric Co., Schenectady, N. Y¥ Socket 
International Resistance Co., 405 N. Broad, Philade) 
phia, Pa (Resistor Units.) & 
Westinghouse Elec & Mfg. Co East Pittst irg . 

Sockets & Starter Switches +3 
SOLDER, Self-fluxing 
General Ele ( Sectior Q 


Merchandise Dept Sridgeport, Conr 
Kester Solder Co 4209 Wrightwood 
Ruby Chemical Co., 60 McDowell, 
Westinghouse Ele & Mf ( Ea P 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J 

General Plate ¢ DD Meta ir ( 
4 Forest Attleboro Mass 

Handy & Harman, 82 Fulton, New York, N. ¥ Si}- 
Fos.’’ ‘‘Easy-Flo.’’ 

Makepeace Co., D. E., Attleboro, Mass 

Mallory & Co., Ir P. R., Indianapolis, Ind 

Wilson Co., H A., 105 Chestnut Newark, N. J 
“Wilco.’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid 
Burnley Battery & Mfg. Co., North East, Pa 
Genera Ele ( Section Q-1222-12 \ 
Merchandise Dept Bridgeport, Conn 
Kester Solder Co 4209 Wrightwood Ave Chicago, Ty) 
McGill Mfg. Co Valparaiso, Ind., ‘‘Star,’’ ‘‘Crescent.’* 
Ruby Chemical Co., 60 McDowell, Columbus, 0. 





Westinghouse Ele & Mfg. ¢ East Pittsburg a 
SOLDERING IRONS. See Irons, Soldering 


SOLDERING POTS. See Pots and Ladles, 


SOLENOIDS 

Acme Wire Co., New Haven, Conr 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1033 W. Van 
guren, Chicago, Ill. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Til 

Electr Unit Supply Ce j W } 

Chicago, IT 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicag I) 

Jefferson Elec Co 3ellwood, Ill 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Roebling’s Sons So., John A., Trenton, N. J. 





Westinghouse Ele & Mfg. ¢ Ea Pittsburg 

SPEED REDUCERS 

todine Electric Co., 2256 W. Ohio, Chicago, III. 
Cullman Wheel C% 1352-E Alt kk Chicago, JI 
Electron Equipment Cory = alm Spring 

James Mfg. ( Db. O 40 W. Mor icag 
Janette Mfg. ¢ 556-558 W. Monroe Il) 
Lima Elec Motor Co., The, Lima, 

Westing! e Eie¢ & Mf ( Kast rs 





SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 

American Spring of Holly, Inc., Holly, Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land Oo (United States Steel Subsidiary.) 

Zarnes C% Wallace, Div. of Associated Spring Corp., 
Bristol Conr 

Cuyahoga Spring ¢ 10270 Berea R Clevelar 0 

Gibson Co., Wm. D Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co., M. D., 575 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Stee Ce Lansdale Pa 

Instrument Specialties Co., Inc Little Falls, N. J 

Peck Spring Co 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 

Wickwize ‘oe er Steel Co., 500 5th Ave., New York, 
N. Y 

SPROCKETS, Roller Chain 

Cullman Wheel Co., 1352-E Altgeld, Chicago, III 


STAMPINGS, Metal 
Accurate Spring Mfg. Ce 3817 W. Lake, Chicag j 





American Br ( Waterbury Brass Goods Branet 
Waterbury ( : ; 
Barnes Co Wallace, Div. of Associated Spring Corp., 
Bristol, Cont haat 

Crowe Name Plate & Mfg. Co., 752 Waveland Are., 
Cl g Ill 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohic 

Dar Co., Bantam, Conn 

Fe 29 Bi I vidence, R. I \ 

( D ssociated Spring Corp 
8) Ave hicago, Il ae 

Coat ipings, Inc., 314 Dean, Brooklyn N.Y 

Hut Cr M. D., 575 Ceneral Ave., Pon- 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl. Third & Vine, Cincinnati, 0 

Le wot Me Prod Mi ( 60 Broadway, Brooklyn, 
N. ¥ 

Linden & C Ir 72-80 Baker, Providence - I. 

Norlipp Co., The, 556 W. Congress, Chicago, So 

Patton-MacGuyer C« 17. Virginia Ave., Providence, 
m J oe - 

Raymond Mfg. Co., Div. of Assoc jated Spring Corp., 
on 4 l i Ohi 

Reput Steel Corp Clevelan hi . ~ 

Revere opper & Bra Ir 230 Park Ave., New York 
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| SS 
=|” "Kap your data files 


pe up-to-date! 


A not-to-be-overlooked feature of 
pis ELECTRICAL MANUFACTURING each 
= month is the review of published 
sources of descriptive and technical 
information as offered by the nation’s 
leading suppliers. 

Factual reviews of the content of 
these new bulletins, catalogs, manuals, 
etc., appear on pages 188-196 of this 
issue. 

The thirty-two current offerings 
cover a wide range of materials, elec- 

Sil. trical and mechanical parts, equip 
ment, motors, drives, controls, finishes, 
N. J etc. Quite possibly some of these could 
contribute tc the betterment of those 
new wartime products which you are 
now developing. . . or aid you in your 

ago, Til post-war planning. 


oe So why not check the list of current 

ee printed matter offerings and get in your 

Ladles requests now (to the manufacturer 
direct, please) for those that are of 

Wis pertinent interest. 

W. Van 

Chicago 

e Ave., 


CAN SAVE 
CRITICAL METALS 


L- a — Yea Ae 


mate 


NEW RT 3 
. DECAL USES 


Decals replace metal—save 
time, weight, cost. Send for 


»., Pon- list of amazing war uses. 
THE MEYERCORD CO. 
5 J 5323 W. Lake St., Chicago, Ill. 


w York 
Til 
' 
ag i 
Branct No. 41-B ; 
with plastic Available for fluores- 
g Corp., she Si ‘ 
cent and incandescent 
_— 


bs lighting or fractional 
i, Obi ze HP control. Trouble- 

free operation, de- 
z Corp., 1p pendable and _ eco- 


.- iy nomical. Individual 
., Pon- ? light control con- 
| serves electric power. 
ti, O No. 1010 
rook lyn, : Electrical Division 10 Amp. with 
5 Se i-Rating 
; : ‘ <3 Oe L 
ee ‘ 7 = 
an Py oe MANUFACTURING CO. 
aoe VALPARAISO, INDIANA 
y York 
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Why conform your product to a stand- 
ard insulator shape, when a special 
designed genuine porcelain insulator 
may give your product better perfor- 
mance, better appearance, longer life 
and lower production costs. 


If porcelain insulators enter into your 
manufacturing, then by all means make 
sure you're getting the most for your 
money. Discuss your insulator prob- 
lems with Universal. Universal ‘‘dry 
process’’ porcelain can be produced in 
designs that hold to close dimension 
tolerances, — threaded insulators a 
specialty. Send samples or sketch or 
outline of your problem. 


Pa ay ae 


SANDUSKY. OHIO 


1540 EAST FIRST STREET ‘ 


Fractional H. P. 
Electrical Motors 
in War Quantities 






1828 S. 52nd Ave. 





nrom nt 





MANUFACTURING CO. 


Cicero, Illinois 
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Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. STEEL, Strip SWITCHES, Snap, Heavy Duty 

Sherman Mfg. Co., H. B., Battle Creek, Mich. Allegheny-Ludlum Steel Corp., Oliver Bldg., Pitts- For Electric Range and Small Motor Cc 

Stewart Stamping Co., 621 E. 216, New York, N. Y. burgh, Pa Acro Electric Co., Dept. L, 3166 Fulton Ra 
STAMPINGS, Small, Non-Metallic American Nickeloid Co., Peru, Ill (Pre-finished) Ohio. . : ms Cleveland, i 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- American Rolling Mill Co., 920 Curtis, Middletown, Allied Control Co., Inc., 227 Fulton, New York N 

einnati, O. oO “Armco.” : . Arrow-Hart & Hegeman Elec. Co., Industrial Contes) i 
General Electric Co., Plastics Dept., Section E-7, 1 American Steel & Wire Co., Rockefeller Bldg., Cleve- Div., Hartford, Conn ontro} 

Plastics Ave., Pittsfield, Mass. land, O. (United States Steel Corp Subsidiary.) Chase Shawmut Co., The, Newburyport, Mass 
Insulation Manufacturers Corp., 565 W. Washington Barnes Co., Wallace, Diy of Associated Spring Corp., General Elec. Co., Section Q-1222-12 Appliance 

Blvd., Chicago, Il. tristol, Conn. (Cold Rolled Spring.) a Mer« handise Dept., Bridgeport, Conn and 
Mica Insulator Co., Dept. 21, 196 Varick, New York, Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United Mercoid Corp., The, 4217 Belmont Ave., Chicago, 

— +. States Steel Corp. Subsidiary.) Micro Switch Corp., Freeport, Ill. go, Ill. 
Richardson Co., Melrose Park (Chicago), III. Carpenter Steel Co., The, River Rd. & Exter, Read- Minneapolis-Honeywell Regulator Co., 2810 Fourth 4 
Synthane Corp., Oaks, Pa. ing, Pa : S., Minneapolis, Minn se 
Taylor Fibre Co., Norristown, Pa. Cold Metal Products Co., Youngstown, O. (Cold Rolled.) Mu-Switch Corp., 100 Pequit, Canton, Mass 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa Granite City —— . ee Ill. oe oo oe — - i531, Cleveland, 0. 

Republic Steel Corp., Clevelanc ) quare 0., ichards, Milws 2@ y 
STARTERS, Motor. See Controllers, Mo- — goebling’s Sons Co., John A. Trenton, N. J Westinghouse Elec. & Mfg. Co., East Bittsbargh P 

tor. Ryerson & Son, Inc., Jos. T., Chicago, Ill = . a 
STEEL BARS & SHAPES Thomas Steel Co., Warren, O (Electro Zinc, Copper, os ee Thermostatic 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United Nickel, Brass & Solder Coated, also Bright Finish es eure 26 Zate, Aaiene, Mass. 

States Steel Corp. Subsidiary.) Uncoated. ) “‘Thomastrip.’ estinghouse Kiec. & Mfg. Co., East Pittsburgh, Pa. 



















Follansbee Steel Corp., Pittsburgh, Pa. ah as STRAIN RELIEFS, Cord SWITCHES, Time. See Timing Device 
Soi ee Mill Co., Div. of Andrews Steel Co American Radio Hardware Co., 476 Broadway, New SWITCHES, Vacuum 8, 
New , Jy. York, N. Y > a . y 
Republic Steel Corp., Cleveland, 0O. Selden Mfg. Co., 4633 W. Van Buren, Chicago, Il ne — nr nee N _Y. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill General Elec. Co., Section Q-922-12. Appliance and Mer- sereun orp., 4217 Belmont Ave., Chicago, Il. | 
STEEL SHAFTING, Screw Stock cere Se So, Seen Ss kool ot TACHOMETERS | 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United ECR RIES  S7e eng, See eee 26 ee . iddle Co., James G., 1211-13 Arch, Philadel 
States Steel Corp. Subsidiary.) Walker Co., George, 118 Amsterdam Ave., Passaic, N. J. Durant Mfg. Co., 1962 North Buftum, ‘Milweun 
Republic Steel Corp., Cleveland, O STRIPPERS, Wire _ Wis ““Productimeters,”’ . 
Ryerson & Son, Inc., Jos. T., Chicago, Il Ideal Commutator Dresser Co., 1008 Park Ave., Syca an ee a il on gt 7 
See Sheets. Stee more, III : wi eenouee A0C., 5 chapel, New Haven, Conn 
STEEL SHEETS. See Sheets, Steel Pyramid Products Co., 2224 S. State, Chicago, Ill Herman H. Sticht Co., Inc., 27 Park Place, New York, 
. Soa *} eets ‘oloni oe on " a) _¢ ° a 
STEEL SHEETS, oe “See Hneets Wire aoe Co. i729 Eastham Ave., E. Cleveland, O Veeder-Root, Inc., Hartford, Conn 
Iron Enameling. re Stripe a a ne ee — Westinghouse Elee. & Mfg. Co., East Pittsburgh, Pa, 
STEEL, Stainless STROBOSCOPES and eston Elect nstrument Co., 582 Frelinghuysen Ave, 
Allegheny-Ludlum Steel Corp., liver Bldg., Pittsburgh General Elec - eo: “ ¥. ‘ideale . Newark, N. J. 
Pa. aie eal a . i Westinghouse Elec, & Mfg. ¢ ee Se TAGS, Terminal, Wire & Cable 
American Rolling Mill Co., 920 Curtis, Middletown, SWITCHES, Fixtures & Fan National Band & Tag Co., Dept. 9-465, New 
“ ’ é 5 , - 9-460, Newport, Ky, 
alana ae & Wire Co.. Rockefeller Bldg., Cleve Arrow-Hart & Hegeman Elec. Co., Industrial Control TANTALUM 
land, O. (United States Steel Corp. Subsidiary a Div : a ann, piieeecie dcidlavee and Fansteel Metallurgical Corp., North Chicago, Ill. 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United ““Srerchandise Dept., Bridgeport, Conn. ~~ TAPE, Adhesive, Fibre & Paper 
States Steel Corp. Subsidiary. ) sans Aafe ct eee bia on ’ ’ : F'aper 
Carpenter ‘Steel Co, The, River Rd. & Exter, Read- McGill Mfg. Co. Ine, Valparaiso, Ind. “Tevoller.”, Insulation | Manufacturers Corp., 565. W. Washing 
ing, Pa tingho vlec. Mig lee vast U gn, d . cage i. ; E 
Cold Metal Products Co., Youngstown, Ohio SWITCHES, Heater Paper Manufacturers Co., Philadelphia, Pa. “‘Neutrelec.” 
Republic Steel os nes 0. 111 Arrow-Hart & Hegeman Elec. Co., Industrial Control TAPE, Braided 
sibs cet ae a ince dnata ear G Div — = Conn Q-1 ' iat :, Anaconda Wire & Cable Co., 25 Broadway, New York 
renera rlec o., Section 222-12 Appliance an 7. Se: , 
Merchandise Dept., Bridgeport, Conn 
ry Hart Mfg. Co.. 230 Hamilton, Hartford, Conn TAPE, Cellulose Acetate 
Ea 5 CUSTOM MADE Westinghouse Elec. & Mfg. Ce East Pittsburgh, Pa Wright & Sons Co., Wm. E., Industrial Textile Diy. 
Box 38, West Warren, Mass. 7 
EU AYAI a Baie | SWITCHES, Level and Float a 
TES Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. TAPE, Extruded Plastic. See Plastics, 
Arrow-Hart & Hegeman Elec. Co., Industrial Control Extruded. 
. ‘ Div., Hartford, Conn : 
21 years experience in the General Elec. Co., Schenectady, N. Y TAPE, Glass Fiber . 
teat ‘ een Mercoid Corp ‘a1¥ Mateont Ave Chieseo, Til Owens-Corning Fiberglas Corp., Toledo, O 
manwectwe CF spec Square D Co.. 4040 Richards, Milwaukee, Wis ; 
P Squar ; 0 Richards lwaukee 8 TAPE, Mica 
— of copper, resistance or Ward Leonard Elec. Co., 34 South, Mt. Vernon, N.Y. General Elec Ga: Section M-112A. Appliance and Mer- 
sluminem windings — for in- Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa chandise Dept., Bridgeport, Conn. 
5 aa Insulation Manufacturers Corp., 565 W. Washington 
dustry, laboratory, research, STOWE se sci id a hier Bivd., Chicago, Il 
Army and Navy requirements. ‘ oni wlec. Co., Dept. L, 3166 Fulton Koad, Cleveland, Mica Insulator Co., Dept. 21, 196 Varick, New York, 
vic N.Y 
P . Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. lasting ; le . > C , 
nee tr mg Allied Control Co., Inc., 227 Fulton, New York, N. Y. eae ae con - ae 3 a cot POs 
small or large orders. *““H-C.” » Rubber an riction 
Bs A American Radio Hardware Co., 476 Broadway, New General Elec. Co., Section M-112A. Appliance and Mer- 
ie Yak. N. ¥ chandise Dept., Bridgeport, Conn. 
NOTHELFER Arrow-Hart & Hegeman Elec. Co Industrial Control Insulation Manufacturers Corp., 565 W. Washington 
Div., Hartford, Conn. Blvd., Chicago, II. 
f il d WINDING LABS. Barber-Coleman Co., Rockford, Il Mica Insulator Co., Dept. 21, 196 Varick, New York, 
Send for coll an Torn Cen ice General Elec. Co., Schenectady, N. Y. nS 
transformer literature Mercoid Corp., 4217 Belmont Ave., Chicago, I1] Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Micro Switch Corp., Freeport, II! . ' 
Mu-Switch Corp., 100 Pequit, Canton, Mass TAPE, Untreated Fabric : i 
National Acme Co., 170 E. 131, Cleveland, O General Elec. Co., Section Q-1222-12. Appliance and 
Square D Co., 4040 Richards, Milwaukee, Wis Merchandise Dept., Bridgeport, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y Insulation Manufacturers Corp., 565 W. Washington 
A Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa oe a ~~ — Yee 
| Mica Insulator Co., Dept. 21, 1s Yarick, New York, 
SWITCHES, Mercury x. ¥. . 
i Durakool, Inc., 1010 N. Main, Elhart, Ind. Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
| General Elec. Co Nela Specialty Div., Lamp Dept., j 5 
410 Eighth, Hoboken, N. J. ‘‘Kon-Nec-Tors.”’ TAPE, Varnished Fabric 
Hart Mfg. Co., 230 Hamilton, Hartford, Conn. Acme Wire Co., New Haven, Conn, . 
Jefferson Elec. Co., Bellwood, Il (Metal.) trand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
SPIRAL Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III. Turbo.” J 
Mercoid Corp., 4217 Belmont Ave., Chicago, III. Endurette Corp. of America, Cliffwood, N. J. 
WRAPPED Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., General Elec. Co., Section M-112A. Appliance and Mer- 
a S., Minneapolis, Minn handise Dept., Bridgeport, Conn. : 
SQUARE » ROUND Powrex Switch Co., 36 Pleasant, Watertown, Mass. Insulation naa” yaaa Corp., 565 W. Washington 
. Bivd Chicago, ll. 
; RECTANGULAR SWITCHES, Radio and Instrument — Irvington Varnish & Insulator Co., Irvington, N._J. 
Write for Samples and Prices - ee Hardware Co., 476 Broadway, New Mica Insulator Co., Dept. 21, 196 Varick, New York, 
ee ‘ Pe ee , - ae a. = ‘‘Empire.”’ & 
Clarostat Mfg Co., Inc., 285 N Sixth, Broskivn. N ¥ N. J. Wood Finishing Co., Woodbridge, N. J 
PARAMOUNT PAPER TUBE co. eee : adi ae Co., 7 Oy i! aes Chi i Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
safayette tadio orp 901 Jackson , . licage 
801 GLASGOW AVE., FORT WAYNE, IND. I TAPS, Machine Screw & Nut 
Mallory & Co., Inc., P. R., Indianapolis, Ind. Hy-Pro Tool Co., New Bedford, Mass 
Ohmite Mf Co.. 4805 lournoy, Chicago, Til on —— 
Peerless hiaunion In iS E o3rd, New York, N TERMINAL BLOCKS. See Blocks, Ter- 
Y Rotary Selector minal. 
APER Shallcross Mfg. Co., Collingsdale, Pa (Rotary Se TERMINALS, Plain and Locking 
ctor ’ , ’ ‘ 
oe Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
SWITCHES, Remote Control! Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Til. 
ot BE Push Button, Toggle, Lever or Treadle. Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, Ml. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis Waterbury Button Co., Inc., The, Waterbury, Conn. 
All a ‘ontrol Co., Inc., 227 Fulton, New York, N. Y TERMINALS & CONNECTORS ; 
ROUND, SQUARE and American Automatic Elec. Sales Co., 1033 W Van — os Products, Inc., 286 North Broad, Eliza- 
RECTANGULAR turen, Chicago, Il POEM, SNe Se , : : 
Pane gage nl Elec. Co., Industrial Control Alden Products Co., 186 N. Main, Brockton, oe h 
irally Wrapped of Div.. Hartford, Conn cs ; American Brass Co., Waterbury Brass Goods Branch, 
f a ia te 5 . > ae a eee a Waterbury, Conn 7 : 
gol-lmm arly \ : oe mn C. P., 4719 West Sunnyside Ave., Cul Anaconda Wire & Cable Co., 25 Broadway, New York, 
or Com Dunr Ir Struthers, 1326 Cherry Philadelphia, Pa N. Y . ‘ i n Ill 
: tel: g. Co 633 W. Van Buren, Chicago, . 
é ( Dunco.’ telden Mfg. Co., 4633 I 
ered PS\ ( + . : aay : 7 Dante Elec Mfg. Co., Bantam, Conn 
yeners Elec Co Schenectady, N y ante une = S- ’ . eadte Yept., 
Spools S Hart Mtg Co., 230 Hamilton, Hartford, Conn ~*~ 4 ao Appliance & Merchandise _ 
srcoid Corp i 217 Be Ave “hicag l sridgeport, Conn. “hie 
Mavceld Conp., Eee, SSit Retewet Ave, Calcege, I. = coriien Mise. Mtg. Ce... 208t W. Weleeh Geen 
- Micro Switch Corp., Freeport, Il ; i bratets. Ine Station -", 
Write for Prices and ET Mu-Switch Corp., 100 Pequit, Canton, Mass Ilsco Copper Tube & Products, 7. 
Fatt onal a Co.. 170 E. 13 “levelanc Cincinnati (Mariemont), O 
National Acme ¢ 170 E. 131, Cleveland, O . : ia Ave., Chicago, Ill. 
PRECISION ee TUBE co. Square DC 4040 Richards. Milwaukee, Wis Jones, Howard Pn eeats vere Ave., , 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ (Terminals anc ermina ates nr 8 0 
Vandi Mtb tentesventrdncdeadhe CHICAGO, ILL. We tinghouse Elec. & Mfg. Co., East Pittsburgh, Pa Krueger & Hudepohl, Third & Vine, Cineinnat) : — 
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Flectro-COPVIST — 
kes Tracings From Pencil Drawing 

pn Blocked-Out Prints for Changes 

: . 

x Copies Loaned Prints 

* “an Multiple Tracings on " oy 
Saves Retracing Worn-Out Tracts id 

ae Technical Articles and Design 

* 


ellum or Linen 


Save vital drafting-room time for vital new 
designs by using this amazing machine to speed 
the routine work! For example, Hunter Electro- 
Copyist can produce up to 25 tracings an hour 
clearly and economically. And it’s so simple 
a unit that anyone can work it fast! 
Electro-Copyist can’t make a mistake—every 
print is a perfect reproduction of the original. 
So, it can cut many drafting room bottlenecks 
in a hurry! Investigate this remarkable new 
short-cut now you won’t 
need any darkroom, and 
there’s no focussing or lenses 
to tinker with. Models of all 
sizes that will meet your re- 
quirements exactly. Write us 
today for your copy of de- 
tailed folder on engineering 
and production department 
applications! 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


Area A AA, MFG.CO. Inc. 
150 EXCHANGE ST. MALDEN, MASS. 










For extraordinary 
sizes of drawings, 
such as needed for 
aviation designs, 
models of Hunter 
Electro-Copyist 
are furnished to 
meet require- 
ments Standard 
sizes meet wide 
variety of drafting 
room needs 


Rotary Drive Rheostats 


seston MMB a) ee 


ee 430 South Warren St. 
| SYRACUSE, NEW YORK 


Catalog Upon Request 


PEBRUARY 1943 





Lafayette Radio Corp., 901 W. Jackson Blvd., Chicago, 
1 


Littelfuse, Ine., 4753 Ravenswood Ave., Chicago, Tl. 
(For Fuses.) 

Millen Mfg. Co., Inc., 
Mass. 

ee Co., 17 Virginia Ave., Providence, 


James, 150 Exchange, Malden, 


R. . 
Rajah Co., Bloomfield, N. J. 
Sherman Mfg. Co., H. R., Battle Creek, Mich. 
Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Til. 
Waterbury Button Co., Inc., The, Waterbury, Conn. 


TESTERS, Coil. See also Instruments. 

Electro Products Co., 621 E. 216, New York, N. Y. 

Shalleross Mfg. Co., Dept. D10, Collingdale, Pa. 

Herman H. Sticht Co., Inc., Park Place, New York, 
M.S: 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

TESTING LABORATORIES 

Electrical Testing Laboratories, Kast End Ave. at 79th, 
New York, N. Y. 

THERMOSTATIC METAL. See 
Thermostatic. 

THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill. 

Dunn, Inc., Struthers, 1326 Cherry, Philadelphia, Pa 
““Dunco.”’ 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., 230 Hamilton, Hartford, Conn 

H.-B. Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm.”’ ““Sensathern.”’ “*Vasaflame.”’ 

Micro Switch Corp., Freeport, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S. Minneapolis, Minn. 

Mu-Switch Corp., 100 Pequit, Canton, Mass. 
“Klixon.” 

Westinghouse Elec. & Mfg. Co., East Pittsburgh. Pa 

Spencer Thermostat Co., 112 Forest, Attleboro, Mass 

TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Gas Accumulator Co., Electrical Div., Elisza- 
beth, N. J. 

Barber-Colman Co., Rockford, Il. 

Cramer Co., Inc., R. W., Centerbrook, Conn. 


to 
~~ 


Metal, 



















ib bi VARNISH CAMBRIC TUBING, 
™ BE SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto Semmonanated) 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing. 

BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 








EYELETS- Regular and Special 
WIRE— Pure zinc wire 
FUSE METAL — Pure zinc ac- 


curately rolled for fuse elements 
ZINC-—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 


70° F.—2400° F. 
Strip , Vane, Cartridge, Tubular 
Immersion, Ring, & Air Heaters 


Furnace or Folded & Formed 
Elements for Higher Temperatures 


CATALOG SENT ON REQUEST 


HAROLD E. TRENT CO. 


Wilde & Leverington Ave. 
Manayunk Station, Philedelphie, Pe, 


214 








Dunn, Inc., Struthers, 1326 Cherry, Philadelphia, Pa. 
*‘Dunco.” 

Eagle Signal Corp., Moline, Ill. 
flex.’’ 

General Elec. Co., Dept. 6B-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., 230 Hamilton, Hartford, Conn. 

Hayden Mfg. Co., Ine., Forestville, Conn. 

Industrial Timer Corp., 117 Edison Place, Newark. N. J. 

Lafayette Radio Corp., 901 W. Jackson Blvd., Chicago, 
Ill 

Paragon Elec. Co., 37 W. Van Buren, Chicago, Ill 

Photoswitch, Ine., 21 Chestnut, Cambridge, Mass. 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Rhodes, Inc., M. H., 30 Bartholomew, Hartford, Conn. 

Sangamo Electric Co., 11th M and Converse, Springfield, 
Til. 

Square D Co., 4041 Richards, Milwaukee, Wis. 

Thompson Clock Co., H. C., Bristol, Conn. 

Walser Automatic Timer Co., 420 Lexington Ave., New 
Yok, XN. ¥. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TOOLS, Hand 
Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, 
Ill. (Pliers) 

Pyramid Products Co., 2224 South State, Chicago, III. 
(Wire Strippers) 
Stanley Tools, Div. 

Conn. 


TOOLS, Power 
Stanley Elec. Tools, Div. of the Stanley Works, New 
Britain, Conn. 


TOOLS AND JIGS 
Acme Industrial Co., 207 N. Laflin, Chicago, Il. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 

For built-in applications to electrically operated ma- 
chines, appliances and equipment. 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Til. 

Doyle, Inc., 
cago, Ill. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec. Co., Bellwood, Ill. 

Newark Transformer Co., 17 Frelinghuysen Ave., Newark, 
N. J. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Sola Electric Co., 2525 Clybourn Ave., Chicago, Ill. 

Standard Transformer Corp., 1500 N. Halsted, Chicago, 
Til 

Herman H. Sticht Co., Inc., 27 Park Place, New York, 
N.Y 


‘*Microflex,”’ ‘‘Poly- 


Stanley Works, New Britain, 


James W., 2734 North Pulaski Road, Chi 


N. Y. 
Thermador Electrical Mfg. Co., 5119 8S. Riverside Dr., 
Los Angeles, Calif. 
United Transformer Corp., 150 Varick, New York, N. Y 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TRANSMISSIONS, Variable Speed 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


TUBES, Ballast 
Amperite Co., 561 Broadway, New York, N. Y. 


TUBES, CERAMIC. 
Resistance Coil. 


TUBES, Paper 

Baer Co., N. S., 9-11 Evans Pl., Hillside, N. J 

Paramount Paper Tube Co., 8U1 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati (Mariemont), O. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
mi Re 


See Cores, Resistor & 


TUBING, Extruded Plastic. See Plastics, 
Extruded. 


TUBING, Glass 


Corning Glass Works, Insulation Division, Corning, N. Y. 


TUBING, Laminated Phenolic 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., Section E-7, 1 
Plastics Ave., Pittsfield, Mass. ‘*Textolite.”’ 
Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Tl 

Mica Pnsulator Co., Dept. 21, 196 Varick, New York, 
is me 

National Vulcanized Fibre Co., Wilmington, Del 
‘*Phenolite.”’ 

Precision Paper Tube Co., 2035 W. Charleston, Chi- 
cago, Ill 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.” 

Suprenant Elecl. Insulation Co., 80 Purchase, Boston, 
Mass. 

Synthane Corp., Qaks, Pa. 

Taylor Fibre Co., Norristown, Pa 
Westinghouse Elec. & Mfg. Co., 
Wilmington Fibre Specialty Co., 
“Ohmoid.”’ 


TUBING Metal Shielded Wire 


Precision Tube Co., 3824 Terrace, Philadelphia, Pa 


TUBING, Nickel Alloy 

Carpenter Steel Co., The, Reading, Pa. 

Driver-Harris Co., Harrison, N. J 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass 

International Nickel Co., Inc., 67 Wal!', New York, 
my Ss ‘*Monel.’’ 

Revere Copper & Brass, Inc., 230 Park Ave., New 
York, N. Y. 

Spencer Thermostat Co., 112 Forest, Attleboro, Mass 


East Pittsburgh, Pa 
Wilmington, Del 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury Con 

Phosphor Bronze Smelting Co. ‘2212 Ww 
Philadelphia, Pa. P Ashington Ang 


Revere Copper & Brass 
York, N.Y. + “Toe, 200 Pak doe 


TUBING & SLEEVING, 
nished Cambric Glass. Fibres Var 
. reg. 


“ —_—, Spaghetti, etc. 

ea Mfg. Co., 1000 Bentley, Conshohocken, 
Brand & Co., Wm., 276 Fourth Ave., N 

“Turbo.” » New York, N. y 
Endurette Corp. of America, Cli q ; 
General Elec. Co., Section M622 1" ad 
Merchandise Dept., Bridgeport, Conn 


Insulation Manufaeturers Corp 565 
” Ww. Washington 


Blvd., Chicago, Il. 
Irvington Varnish & Insulator Co., Dept. 56 Irvin 
Mica Insulator Co., Dept. 21, 198 vy 

m= “Empire.” Varick, New York, 
Owens-Corning Fiberglas Corp., Tole 
Suflex Corp., 33-11- 57th, Woodside “y ¢ N 
Westinghouse Elec. & Mfg. Co., East Pittsburgh’ Pa 


TUBING, Vulcanized Fibre 
General Elec. Co., Section Q-1229-19 Appl 
‘ Merchandise Dept., Bridgeport, Conn ovttens and 
nsulation Manufacturers Corp., 5 ; 
Blvd., Chicago, Il. Py 565 W. Washingt 
National Vuleanized Fibre Co y 
“Peerless,” ““Vul. Cot.” ‘> Wilmington, pg, 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Elec. & Mfg. Co., East 
Wilmington Fibre Specialty “o., Wilma, Pa 
“Fyberoid,” “‘Ohmoid.” m= Da 


TUNGSTEN 

Wire, Rods, Sheets, Special Sh; 

tacts, Metallic. apes. Bee also Co, 

Callite Tungsten Corp., 547 89th, 

“Releria © » Union City, N. i. 
Cleveland Tungsten, —— 

fn gsten, Inc., 10200 Meech Ave., Cleveland, 
Fansteel Metallurgical Corp., North Chi 
General Tungsten Mfg. Co., 502 23rd, Union City ky 
Mallory & Co., Inc., P. R., Indianapolis Ind - 
Metroloy Co., Ine., 57 E. Alpine, Newark, N. J 
Wilson Co., H. A., 105 Chestnut, Newark, N. J 


UNITS & ELEMENTS, Resi i 

General Electric Co., Schenectady, re Heating 

Rockbestos Products Corp., 782 Nicoll, New 

Trent Co., Harold E., Leverington phe 
Manayunk station, Philadelphia, Pa, , 

Vulcan Elec. Co., Danvers, Mass. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Py, 

Wiegand Co., Edwin L., 7530’ Thomas Bivd., Pitty 
burgh, Pa. ‘‘Chromalox.”’ : 


VARNISH, Insulating 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section M-622-12. Applian 
Merchandise Dept., Bridgeport. Conn. ne 

George Co., P. D., 5100 North Second, St. Louis Mo 
Pedigree’ fi 

Insulat?fon Manufacturers Corp., 565 W. Washi: 
Bivd., Chicago, Ill. ‘‘Pedigree’’ _ 

— Varnish & Insulator Co., Dept. 56, Irvington, 


Appliance ang 


Maas Waldstein Co., 438 Riverside Ave., Newark, 
N.Y 


Mica Insulator Co., Dept 21, 196 Varick, New York, 
Ms me “*Linolac.’”’ 

Owens-Corning Fiberglas Corp., Toledo, O. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


VOLTMETERS. See Instruments. 


WASHERS, Felt 
America Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4027 Odgen Ave., Chicago, Il. 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp. 

—" Co., George K., D & Tioga, Philadelphis, 
>a. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Manufacturers Screw Products, 212 W. 
Chicago, Ill 

National Lock Washer Co., The, Newark, N. J. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Til. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Garrett Co., Geo. K., D & Tioga, Philadelphis, 
Pa. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. r 
Harper Co., H. M., 2609 Fletcher, Chicago, Ill. (Non- 

ferrous & Stainless Alloys) 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Manufacturers Screw Products, 212 W. 
Chicago, Il 

Raymond Mfg. Co., Div. of Associated Spring Corp.. 
Corry, Pa 

Waterbury Button Co., The, Waterbury, Conn. 

WASHERS, Non-Metallic. See Fibre Vul- 
canized; Plastics; Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 
Dolph Co., John C., 168 Emmett St., Newark, N. J. . 
General Elec, Co., Section Q-1222-12. Appliance am 
Merchandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 


Hubbard &t., 


Hubbard &t., 


N. J. 
Mica Insulator Co., Dept. 21, 196 Varick, New York, 


ELECTRICAL MANU FACTURING 
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When Johnny 
comes march- 
in’ home.... 


xk 


Just as certain as night follows 
day, an era of PLASTICS will 
follow our Victory over the 
Axis powers. 

Right now, Stokes PLASTICS, in war tools and 
weapons, are in the strong hands of America’s 
fighting forces. It is our job (and we're 100% 
on war production) to keep on producing them, 
for the duration. 

There will come a day, however, (and it may 
) when you'll want to talk about the use of PLASTICS 










©) ROVED ECONOMY 


7 witH SOLAR 


oon 
ae the war. When that time comes, count on Stokes. 
One of the pioneers of PLASTICS in industry, we have for years 
been solving the most difficult molded PLASTIC problems, have 
produced many of the most intricate pieces, are experienced and | 


equipped to handle all phases of the production—design, models, Do not be annoyed with costly shutdowns! 
mold making, molding and finishing, including injection molding. SOLAR fuses require no periodic inspection or 
Y maintenance. An open SOLAR fuse is a certain 


“Shockproof” 
RENEWABLE CARTRIDGE FUSES 


Fully licensed under Shaw Transfer Patents 


“When you think of Molded Plastics — Think of STOKES” 


JOSEPH STOKES RUBBER COMPANY 


Established 1897 


indication that there is a condition needing cor- 
rection. Only a few seconds are required to install 


an inexpensive link for one that is open. You, too, 
can have trouble-free protection in your plant. 
\\ Write us for prices. 


Aliso Manufacturers of Solar Incandescent Lamps and Plug Fuses 





Iders ¢ All forms of Hard Rubber & Plastics : 
a WARREN LAMP COMPANY 
TRENTON, N. J. © Canadian Plant — Welland, Ont. WARREN PENNSYLVANIA 








° Ball Bearing « 


alley MOTORS 


° 
The Choice of 
Leading 
Design 
Engineers 
+ 


LAMINATION DIES 












.»+ For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


DRIP PROOF—— 
SPLASH DESIGN 


Valley 


... because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 

























Ball-Bearing 
Motors are designed 


into the motor, are 
involved. Motors are 
protected against 
this as well as against 
normal splash con- 
ditions. 


; to meet operating out the years. The Valley Ball-Bearing 
th Wb ae ea A | | conditions where Electric Motor of today offers definite 
* chips, ete., dropping buyer-appeal in efficiency and economy 


NEW + MODERN | 
STREAMLINED | 


TRICO OILERS 


Eliminate all guesswork, messy 
floors, motor burn-outs and shut- 
downs for oiling. Fewer man-hours 
are needed for maintenance. Posi- 
tive, accurate, dependable lubrica- 
tion night and day without atten- 
tion. Glass and unbreakable styles 
for every application. 


WRITE FOR CATALCG 


to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 
















Ball-Bearing Motors 
4 te 75 Horsepower 


VALLEY 
Electric Corp. 


PY 4221 Forest Park Blvd. @ St. Louis 





TRICO FUSE MFG. CO. hod Le 
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Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa WIRE FORMS 























































Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill 
L-R Mfg. Co., Torrington, Conn. 
Torrington Mfg. Co., Torrington, Conn. ‘‘Airistocrat.”’ 


: : . § Conn. 
chines, Printmaking. Bristol, Conn 


Globe Tool & Eng. Co., The, Dayton, O 1800 Clybourn Ave., 


Mich. 
WIRE. Bare Roebling’s Sons Co., 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh 
Pa. WIRE, Insulated 


American Steel & Wire Co., Rockefeller Bdg., Cleve- 
land O. (United States Steel Corp. Subsidiary.) Acme Wire Co., New 

Anaconda Wire & Cable Co., 25 Broadway, New York, = a 
. 


Ansonia Elecl. Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 

General Elec. Co., Section Y-721-12. Appliance and 
Merchandise Dept., Bridgeport, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. (Phosphor Bronze.) 

Rea Magnét Wire Co., Inc., Fort Wayne, Ind Mich 
Roebling’s Sons Co., John A., Trenton, N. J. 


Ansonia Electrical Co., 


” 


“‘Colorubber 


Merchandis ; 
WIRE, Copper Clad ; fer handi e Dept., 


HOW T0 


“FINISH” 


AN ORDER 
QUICKLY 





Delivery of electrical equipment and tools is of primary impor- 
tance to every war production plant. The matter of a few hours 
in having equipment ready for shipment can be multiplied 
into days of production. Speed is necessary. One way to speed 
shipment is by using Hyspar Motor and Machinery Enamel as 
the final finish. Hyspar dries almost as fast as you can wield a 
brush. Oilproof, greaseproof, withstands 50° motor operation. 
A tough, durable finish that will make you proud of the 
‘*looks’’ of your product. Better get supplied now. 


THE MIDLAND PAINT & VARNISH CO. 


9120 RENO AVE., CLEVELAND, OHIO 






MOTOR AND MACHINERY ENAMEL 


Accurate Spring Mfg. Co., 
WHEELS, Biewer el American Radio Hardware 
1 Barber-Colman Co., Rockford, . York. N. Y. 


American Spring of Holly, 
American Steel & Wire Co., 
land, O. (United States Steel Corp. Subisidiary.) 


WHITEPRINTING MACHINES. See Ma- _ Batnes Co... Wallace, Div 


Rockefeller Bldg., Cleve- 
Associated Spring Corp., American Steel & Wire 


Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 
WINDING MACHINES, Coil Gibson Co., Wm. D., Div f 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- Hubbard Spring Co., M. 
more, Il. Mich. . rf 
Universal Winding Co., P. O. Box 1605, Providence, Hunter Pressed Steel Co., 
R. I. ‘‘Leesona,’”’ ‘‘Duo-Matic.’’ Peck Spring Co., 12 


Raymond Mfg. Co., Div. 


Trenton, N. J. 
5th Ave., New York, 


WIRE & CABLE, Asbestos Insulated Corry, Pa. : 

American Steel & Wire Co., Rockefeller Bldg., Cleve- Roebling’s Sons Co., John 
land, O. (United States Steel Corp. Subsidiary.) Wickwire Spencer Steel Co., 
— Wire & Cable Co., 25 Broadway, New York, N. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ml. WIRE, Ignition 

Boston Insulated Wire & Cable Co., Dorchester, Mass. Anaconda Wire & Cable 
Driver-Harris Co., Harrison, N. Me Es 


General Elec. Co., Section Y-721-12. Appliance and Mer- Holyoke Wire & Cable Corp., 

chandise Dept., Bridgeport, Conn **Deltabeston.’’ Belden Mfg. Co., 4633 
Rockbestos Products Corp., 782 Nicoll, New Haven, Conn Boston Insulated Wire & Cable 
Roebling’s Sons Co., John A., Trenton, N. J Electric Auto-Lite Co., 


Main, Holyoke, Mass. 
Van Buren, Chicago. Ml. 
Co., Dorchester, Mass. American Brass Co., Waterbury, 


See also Cable, Heavy 


American Steel & Wire Co., 
land, O. (United States 


Anaconda Wire & Cable Broadway, New 
a & 


Belden Mfg. Co., 4633 W. 


Bentley-Harris Mfg. Co., 
Boston Insulated Wire & 
Electric Auto-Lite Co., 


Co., Dorchester, 
Wire Div., Port Huron, 

































Suprenant Elecl. Insulation Co., 


Lake, Chicago, Ill. Mass. (Plastic Insulated) 
476 Broadway, New 
WIRE, Magnet “ 
, Holly, Mich. Acme Wire Co., New Haven, 


““‘Cottonite,’’ ‘‘Silkenite,’’ 
‘*Heatex.’’ 





Rockbestos All-Asbestos.’’ 


Broadway, New York, Winsted Division, Hudson Wire C 


WIRE Resistance 


General Electric Co., Se henectady, N 
Holyoke Wire & Cable Corp., 710° Main, Hot 
Rea Magnet Wire Co., Inc., Fort Wayne, 
Rockbestos Products Corp., 782 Nicoll, 


80 


Conn. 


““Paperite,"’ 


Conn. 


Purchase, B 


‘En Namelite » 
“Cp elenite, « 


Co., Rockefeller Bldg. 


land, O. (United States Steel Co eve. 
vols ‘ Anaconda Wire & Cable Uo., 25 Secam Subsidtan 
Associated Spring Corp., N. Y¥. way, New York, 
Til. Ansonia Elecl. Co. ig 
, 575 Central Ave., Ponttac, stdin aaa =" , ‘Van, —— 
si ‘‘Cotenamel,”’ ‘‘Celenamel,” ‘‘Silkenamel,”* leago, 1) 
‘ Electric Auto-Lite Co., 1 
Plainville, Conn Mich ee @ Co., The, Wire Div., Port Huron 
Associated Spring Corp., General Elec. Co., Section Y-721-19 
Mercandise Dept., Bridgeport, vy, Appliance 


Y ““Deltabeston,» 


Yoke, 
Ind, Man, 


New Haven, Conn 


0., Winsted, Conn, 


Conn. 


Div., Port Huron, Baker & Co., Inc., 113 Astor, Newark, N. J 


Boston Insulated Wire & Cable Co., 


York ‘“‘Lohm,”’ ‘Lucero.”’ 


Hoskins Mfg. Co Detroit, Mich 


Mass. Makepeace Co., D. E., Attleboro, 
WIRE STRIPPERS. See 


General Elec. Co., Section Y-721-12. Appliance and 
Conn. ‘‘Deltabeston.’’ ZINC 


OUR MEN 





* 


public library. 
* 


Trenton, N. J Driver Co., Wilbur B., Newark, N J. 
ron,’’ ‘‘Cromin D,’’ “Radioalloy,’ 
chrome,"’ _,, Tensite,”’ ““Sylvaloy,”’ 

S ‘lex > arb,”’ 3eraloy.’’ 
— or Driver Harris Co., Harrison, N. J. 
Rockefeller Bldg., Cleve- vance Poh ““Hytem 0 ; Nilvar,” 
Steel Corp. Subsidiary.) Gridnie, Radioohm, Ohmax,’ 


Holyoke Wire & Cable Corp., 710 Main 


““Cobanie,” 


Dorchester, 
“Tophet,”” “Cup 


‘Baleo, - 


Holyoke, Mags, 


““Chromel,”’ “Copel,” 


Conn. saan £ 
y ‘hicag Chromel-Alumel. 
Van Buren, Chicago, Il. Jelliff Mfg. Corp., C. O., 10 Pequot 
1000 Bentley, Conshohocken, Pa. Conn. 


Mass, 


Strippers, 


General Electric Co., Schenectady, N. Y. Sheet, Strip, Slab, Wire and 
Callite Tungsten Corp., 547-39th, Union City, N. J. Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. New Jersey Zine Co., 160 Front, 
General Plate Co., Div. of Metals & Control Corp., Rockbestos Products Corp., 782 Nicoll, New Haven, Conn. Horse Head Special.’”’ 
34 Forest, Attleboro, Mass. Roebling’s Sons Co., John A., Trenton, N. J Platt Bros. & Co., Waterbury, Conn. 
Makepeace Co., D. E., Attleboro, Mass Roebling’s Sons Co., Trenton, N. J Wire and Strip.) 


NEED BOOKS 


GIVE A BOOST WITH A 
BOOK—Good books, 
good condition, are wanted 
by the 1943 VICTORY 
BOOK CAMPAIGN for 
men in ali branches of the 
service. Leave yours at the 
nearest collection center or 


Ave., Southport, 


Fused Metal. 
New York, N. Y 





in 


WORLDS FAIR MOTORS, LIGHTS, VALVES 


BACK GEARED SYN. MOTORS, 1/7 3 BB 
volt, 1800 r.p.m. reduction 96 to 1 
1/95 h.p. 110 volt Universal, 9 speed reductions 
and 150+o 1 


400 WATT MERCURY VAPOR LAMPS with long life 
light bulb and untarnishable Aluminum Reflector, complete 
base socket and 110 or 290 volt A.C. transformer 


908 
each 
to 1 
each 
day 
with 
each 


1500 WATT MAZDA SPOTS with untarnishable Aluminum 


Reflector complete with base and socket 


each 


$10.00 
$7.00 


$13.00 
$8.00 


ALSO—ASCO ELECTRIC SOLENOID VALVES, MERCOID RELAYS 


AND 2kw STEAM GENERATORS 


MERCHANDISE 99% NEW 
‘Jo WITH ORDER, BALANCE C.O 


EASTERN SALVAGE CO. 208 Lafayette St., New York 
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ALVES 


510.00 
$7.00 


513.00 
$8.00 


) RELAYS 


lew York 


Le 
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for shipboard use . 
Electrical and Mechanical J 


16 guage 
24 stock sizes 


finished Navy Grey 


COLE ara EQUIPMENT CO. 


349 BROADWAY 













































Navy Approved 
wi 


NEW YORK, N. Y. 





FASTER 


and BETTER 
WIRE STRIPPING 


in 1943 with 
SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 

Write for complete information—sending wire samples—no obligation. 


THE WIRE STRIPPER co., 1729 Eastham Ave. 


E. Cleveland, Ohio 


ALLEL MME 





BUT . . AN IMPORTANT 
MECHANICAL PRINCIPLE, 
A polarized plane LITTELFUSES Anti-Vibration Lit- 


telfuse depolarized 
by twisting at 90 









is easily vibrated 


AGAINS 
SEVERE VIBRATION gem 


A simple plane is polarized, or 
subject to slightest vibration. By 
twisting plane of the element, 
Anti-Vibration  Littelfuses are 
depolarized against all vibration 





oe 
- 


5 AG Anti-Vibration Littelfuse. 
There’s a Littelfuse for every in- 
strument purpose 


Fuses, Panels and Fuse Equipment Engineered to Requtre- 
ments. 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE. CHICAGO, ILL. 


FEBRUARY 1943 
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Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


30 Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. Hl 











Speed Production 
Thru Education 
of Personnel 


SU Cu eel las 
Makes Trigonometry Easy 







40 equations quick- 
ly found. Eliminates 
errors. Determines 
angles & dimensions, 

without knowledge 
we of higher math. 


Makes TRIGONOMETRY Easy 


Machine Shop — Tool Die — Jig Bore — Patterns 
Layout — Inspection — Drafting 
BREAK TIME-WASTING BOTTLENECKS with the TRIG- 
EASY CHART, for every man whose work requires solution 
f problems involving angles. Saves his own time and time 
f those who must wait for calculations. 


Vest Pocket Size 


riangle Reve 


Righ 
J 


Correct equation is always instantly found with TRIG- 

EASY. 18,000 in use today. Pays for itself every time used. 

You can speed production thru education of personnel. 

Send for TRIG-EASY today, and only 50c with complete 
tructions. MONEY-BACK GUARANTEE. 


TRIG-EASY 


E. H. NEEDHAM 
DEPT. R, CULVER CITY, CALIF. 
QUANTITY DISCOUNT TO INDUSTRIAL FIRMS 
SRN OME RST 


217 











yo= The new Ward Leonard 4-inch Pressed Steel 


Rheostat offers the happy combination of a small 
sturdy power rheostat with a large number of steps and ample 
current carrying capacity. Like all Ward Leonard Pressed 
Steel Rheostats this model may be arranged for front of board, 
Contiatete sermengessent for rear of board and multiple assembly mounting. Other types ; 
back of board mounting. and sizes also available. Send for descriptive bulletins. 


RELAYS - RESISTORS - RHEOSTATS 


Electric control (WL) devices since 1892. 





WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 


_ ELECTRICAL MANUFACTURING 
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Accurate Spring Mfg. Co. 


38 


Acme Electric & Mfg. Co. 199 
Acme Industrial Company 194 
Acme Wire Company 136 
Adam Electric Co., Frank 136 
Aerovox Corporation. . 138 
Aircraft-Marine Products, Inc. 25 
Akron Porcelain Company 21, 205 
Allen-Bradley Company.. 19, 20 
Altair Machinery Corp. _ 206 
Aluminum Company of America 63 
American Automatic Electric Sales Co. 154 
American Cyanamid Company 121 
American Felt Company... 167 
American Gas Accumulator Co... 196 
American Lava Corporation 30, 31 
American Nickeloid Company 140 
American Radio Hardware Co. 165 
American Screw Company 15, 95 
American Spring of Holly, Inc. 148 
Amperite Company 138 
Arnold Engineering Co., The 169 
Arrow-Hart & Hegeman Electric Co.,The 149 
Auburn Button Works 168 
Baer Company, N. S...... 209 
Baker & Company, Inc... 169 
Barber-Colman Company. 184 
Bearings Company of America . 397 
Becker Brothers Carbon Co. 198 


Belden Manufacturing Co., Inside Front Cover 


Bentley-Harris Mfg. Co.. ; 214 
Black & Decker Electric Co., The 40 
Brainin Company, C. S. 162 
Brand & Company, William 117 
Bristol Brass Corp., The 34 
Bristol Company, The. . 95 
Bruning Company, Inc., Charles 167 
Bunting Brass & Bronze Co., The — 
Burndy Engineering Co., Inc. 204 
Burnley Battery & Mfg. Co. 210 
Callite Tungsten Corp.... 299 
Cannon Electrical Development Co. 132 
Celanese Celluloid Corporation 43 
Central Screw Company . 95, 175 
Chace Company, W. M.. 144 
Chandler Products Corp. 95 
Chicago Molded Products Com. 14 
Chicago Rivet & Machine Co. 162 
Cinaudagraph Corporation . 146 
Clare & Company, C. P. 33 
Clarostat Mfg. Co., Inc. . wa 
Cleveland Tungsten, Inc. 193 
Cold Metal Products Co., The 166 
Cole Steel Equipment Co.. 217 
Colonial Insulator Co., The 21, 172 
Continental Electric Co... 192 
Continental Screw Co. 95 
Corbin Screw Corp., The 95 
Corning Glass Works 50, 51 
Cullman Wheel Company 140 
DeJur-Ansco Corporation 18 
Deutschmann Corporation, Tobe 5 
Dial Light Co. of America 173, 204 
Dolph Company, John C. 171 
Dow Chemical Company 93 
Doyle, Inc., James W. 158 
Drake Electric Works, Inc. 173 
Drake Manufacturing Co. 124 
Driver Company, Wilbur B. 108 
Driver-Harris Company 32 
Dunn, Inc., Struthers 107 


Durakool, Inc... 
Durez Plastics & Chemicals, Inc. 


Eagle Signal Corporation 
Eastern Engineering Company 
Eastern Salvage Co...... 
Egyptian Lacquer Mfg. Co., The 
ee 
Elastic Stop Nut Corporation 
Electric Auto-Lite Co., The 
Electric Motor Corporation 
Electric Specialty Company 
Emerson Electric Mfg. Company 


Faber, Inc., A. W. 

Fafnir Bearing Company 5 
Fairbanks, Morse & Company 
Fansteel Metallurgical Corp. 
Federal Products Corp. ; 
Federal Telephone and Radio —— 
Fenwal, Incorporated... 

Formica Insulation Co., The 
Furnas Electric Company. . 


G-M Laboratories....... 

Garlock Packing Company 

Gear Specialties, Inc...... 

General Ceramics & Steatite Corp. 
General Electric Company 


199 
133 


. 187 
193 

. 216 
. 10 
. 192 
128 
97 
167 

. 199 
. 131 


37 
41 
163 
180 
207 
56 
124 
57 
171 


203 
150 
179 

27 


16, 113, 118, 125, 134, 147, 191 


General Industries Company 


129, 160 


General Plate Div. of Metals & Controls 


Corp.. 
General ‘Tengsten Mfg. Co. -,» Inc. 
George Company, The P. D. 
Gibson Electric Company 
Gisholt Machine Company 
Goat Metal Stampings, Inc. 
Guardian Electric Mfg. Co. 


Hansen Manufacturing Co. 
Hardwick, Hindle, Inc. 
Harper Company, The H. M 
Haydon Mfg. Company, Inc. 
Heatbath Corporation. . 


Herzog Miniature Lamp Week, Inc. 


Hilliard Corporation, The... 
Holtzer-Cabot Electric Co., The 
Hoover Ball & Bearing Company 
Hoskins Mfg. Co........... 
Howard Foundry Company... 
Hubbard Spring Co., M. D. 
Hunter Electro-Copyist, Inc. 
Hunter Pressed Steel Co.... 


Ideal Commutator Dresser Co. 
Illinois Electric Porcelain Co. 
Ilsco Copper Tube & Products, Inc. 
Imperial Porcelain Works, Inc. 
Industrial Condenser Corp. 
Industrial Molded Products Co. 
Insulation Manufacturers Corp. 
International Nickel Co., Inc. 
International Resistance Co. 
International Screw Co. 

Irvington Varnish & Insulator Co. 


Jefferson Electric Company 
Johnson Bronze Company 
Jones, Howard B. 


Kato Engineering Company 
Kester Solder Company 
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187 
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186 
145 
95, 114 
110 
112 

. 204 

. 176 
191 

58 

161 


184 
213 
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120 
21 
203 
21 
181 

.. 206 
64, 202 
8, 9 
153 
95 

55 


201 
48 
203 
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Keuffel & Esser Company < 2 
Keystone Carbon Co., Inc... ie . 183 
Kirkland Company, H. R...... , .. 204 
Klein & Sons, Mathias..... ‘ . 190 
Knox Porcelain Corp..................... 21 
Kreuger & Hudepohl..................... 201 
Kurz-Kasch, Inc.... d miele ... 101 
Lafayette Radio Corp... . 169 
Lamson & Sessions Co., The ‘ . 95 
Lectrohm, Inc........ : a2 gs 
Lima Electric Motor Cu, The.... er 
Littelfuse, Inc....... : ae. a. 6: a 
Lord Manufacturing oa. bata mae He 
Louthan Mfg. Company, The .21, 185 
Lovejoy Flexible Coupling Co. — 
Maas & Waldstein Company.... 135 
Magnatrol Valve Corporation . 200 
Makepeace Company, D. E. ove 
Mallory & Company, Inc., P. R. 4, 111 
Manufacturers Screw Products... . 170 
Marathon Chamical Company bi eee 
Markem Machine Company...... én cee 


Master Electric Company, The 
Inside Back Cover 


McGill Manufacturing Co., Inc. 172-211 
Mercoid Corporation, The...... . 187 
Meyercord Company, The.... i ere 
Midland Paint & Varnish Co., The.. _ 
Millen Mfg. Co., Inc., James . 23 
Mitchell-Rand hinedasien Seneca: Sask 99 
Morganite Brush Company, Inc. . 195 


National Electrical Manufacturers Associ- 
ation, Special Electrical Porcelain Sec- 


Gist ceca cckuneces sires iby age 
National Screw & Mfg. Co., The.... . 95 
Needham, E. H.. , 217 
New Departure, Div. of Geasudl Notun 

CA weiwcnwsnkacacenadeas 3 
New Rashund Mica Compan. lent: ‘ .. 130 
New England Screw Co........... . 95 
New Jersey Zinc Company, The aie 66 
Newport Rolling Mill Co., The Div. of 

Andrews Steel Company... . 181 
New Wrinkle, Inc............ Pot . 122 
Norma-Hoffmann Bearings Corp. ; . 143 
North American Electric Lamp Co. . 204 
Nothelfer Winding Laboratories a3 
Numberall Stamp & Tool Co., Inc. . 176 
Oakite Products, Inc.. ; oa 
Ohio Electric Mfg. Co., , The ; otis ~o ae 
Ohmite Manufacturing Co. ; . 42 
O’Neil-Irwin Mfg. Co....... a . 195 
Oster Manufacturing Co., Seliin. j 62 
Ozalid Products Div., General Aniline & 

Pe Sa ceccacuasotsns 26 
Palnut Company, The..... .. 182 
Paper Manufacturers Company ... 206 
Paragon Electric Company... .-- 185 
Paragon-Revolute Corporation. . . § 
Paramount Paper Tube Company o- ae 
Parker Company, The Charles. . oa 
Parker-Kalon Corporation...... 95, 141 
Pawtucket Screw Company.. i 
Pease Company, The C. F..... cae 
Peck Spring Company, The... ia 
Perkins Machine & Gear Company . 202 
Permo Products Corp....... — ; 191 
Pheoll Manufacturing Co. 4 ae 
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Phillips Screw Manufacturers 
Pioneer Gen-E-Motor 

Platt Brothers & Co., The 
Porcelain Products, Inc. 


Porcelain, Special Electrical Porcelain 
Section of the National Electrical Manu- 
facturers Association 


Portland-Monson Slate Company 
Potter & Brumfield Mfg. Co. 
Precision Paper Tube Co. 
Precision Tube Company 
Progressive Mfg. Company, The 
Pure Carbon Company, Inc. 
Pyramid Products Company 


RCA Manufacturing Co., Inc. 
Radio City Products Co., Inc. 
Rajah Company, The 


Raymond Mag. Co., Div. of Associates 
Spring Corp.. 5; 


Rea Magnet Wire — Inc. 

Reading Screw Co... 

Reliance Electric & Engineering Co. 
Rex Rheostat Company 

Richardson Company, The 
Rockbestos Products Corp. 
Roebling’s Sons Company, John A. 
Rogan Brothers 

Rohm & Haas Co., hens, 


Russell, Burdsall & Ward Bolt & Nut Co., 
The. ‘ 


Ryerson & Sica Inc., Joseph T. 


bf 


SKF Industries, Inc. 


Saginaw Malleable Iron Div., General 
Motors Corp. 


Scovill Mfg. Company 95, 
Shakeproof Inc. 

Shallcross Mfg. Company 

Sherman Mfg. Company, H. B. 
Shimer & Sons, Samuel J. 

Signal Electric Mfg. Co. 

Simpson Electric Co. 

Smith Manufacturing Co., Nathan R. 
Southington Hardware Mfg. Co. 
Speedway Mfg. Company 

Spencer Thermostat Company 
Sprague Specialties Co. 

Square D Company 

Stackpole Carbon Company 

Standard Pressed Steel Co. 

Standard Transformer Corp. 

Star Porcelain Company, The 21, 197, 
Sta-Warm Electric Company 

Stein & Company, Wm. P. 

Steward Mfg. Company, D. M. 
Stewart Stamping Corp. 

Sticht & Company, Herman H. 
Stokes Machine Company, F. J. 
Stokes Rubber Co., Joseph 


Thermador Electrical Mfg. Co. 
Thomas & Sons Company, The R. 
Thomas Steel Company, The 


Makepeace 
A COLLECTOR RINGS 


ALL, KINDS AND SIZES FROM 20 INCH TO “% INCH 


Continued from p. 2) 


Thompson-Bremer & Company n 
6 
490 


Torrington Company, The 
Torrington Mfg. Company, The 
Trent Company, Harold E. 

Trico Fuse Mfg. Company 
Triplett Electrical Instrument Co, 


United Transformer Company 
Universal Clay Products Co., The 
Universal Winding Company 
Utah Radio Products Company 


Valley Electric Corporation 
Veeder-Root, Inc. 


Ward Leonard Electric Co. 218 
Warren Lamp Company 215 
Western Cartridge Company 60 
Westinghouse Elec. & Mfg. Co. 
12, 13, 39, Back Cover 
Weston Electrical Instrument Corp. 6 


West Virginia Pulp & Paper Co. 217 
Whitney Screw Corp. . 
Wiegand Company, Edwin L. 

Wilson Company, The H. A. 

Wind Power Mfg. Company 

Wire Stripper Company, The 

Wright & Sons Company, William E. 


OLLECTOR RINGS of gold, coin silver and fine 
silver, on brass and other base metals, in 
diameters of from 20 inches to '4 inch or any- 
thing in between, either plain or grooved, with 
or without leads soldered in, are one of our 
specialties. We can supply contact rings for 


virtually any revolving mechanism. 
SILVER, SOLDER RINGS are another feature 


made to size for line assembly brazing of steel, 


mze bearings, bushings and other 


Br specifications before placing your 
for anything in precious metal either 


inated on base metals. 
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SPEED UP PRODUCTION -=\ 4 -/*% 
Save time by stopping | ae 
quickly with a compact w a 
integral brake unit Se Di y 
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STOP FOR POSITION a 


Stop at the desired point for quickly R 
Pry | PP Th mT f and unloading ) 
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3, 39, Back Cover 
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1/10 TO 100 HORSEPOW®E 
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STOP AND HOLD ANY LOAD 





Unibrake motors are very advantageous on 
| hoists, elevators, inclined conveyors, etc... . 
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STOP FOR SAFETY 
Reduce the hazard of injury to work- se re can 
men or damage to equipment which eect ay ) 
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NEW LINESTARTER 
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INTO TODAY’S MACHINE TOOL Picture 
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Both in size and performance, this new Linestarter 
measures up to the requirements of modern machine tool 


design for compactness, easy mounting and dependable, NEW DESIGN FEATURES 


trouble-free operation. SIZE 2 LINESTARTER 
It is compact—ideal for group mountings and built-in for’ 4, CR rey ee ee 


applications. No crowding—all parts are quickly front- ne ee ee 
accessible. 


fe i See eS ee 
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*“De-ion” arc quenching—pro- 


It is flexible—coil is front-removable. Overload relay may longs the contact life. 


be adjusted for either manual or automatic reset. © Mest iis eetneneitd Gaus 
Sturdy and efficient, it is designed to give across-the-line overload relay. 

starting, stopping, and overload protection under grueling 

3-shift schedules. The armature is self-aligning—features a * Knife-edge bearing—an exclusive 

knife-edge bearing of nitrided steel that guarantees positive, Westinghouse feature. 

accurate contact alignment. Service life of contacts is 

greatly increased by new, double-break construction. 


es ie ae 


® Interlocks—space for as many 


Ask your Westinghouse representative for further details 
or write for Bulletin 3185. Westinghouse Electric & Manu- 


facturing Co., East Pittsburgh, Pa., Dept. 7-N. j-21254 


Westinghouse motors anp conTROLS § 


